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PREFACE TO THE SECOND EDITION 


Since publication of the first edition, the poultry' inspection phase of the 
subject of meat hygiene has received increasing attention. For example, 
a law has been enacted in the Federal jurisdiction that provides for setting 
up a Federal poultry inspection program having authorities and responsi- 
bilities similar to the Federal meat inspection program. This edition includes, 
therefore, such additional detail and references that cover specifically those 
points of difference that characterize each program and give general treat- 
ment to those aspects that apply equally to both programs. 

It appears to be appropriate that this preface risk the criticism of being 
repetitive by including some general comment on the subject of meat 
hygiene. It is intended that this comment will serve to introduce the 
student to the subject. 

Meat hygiene is best understood when one identifies its role in the realm 
of public interest. A useful meat hygiene program must effectively satisfy 
the interest of the public individually in the character of his meat supply 
and the interest of the public generally in a sound, vigorous livestock, 
poultry, and meat economy that can make major contributions to the 
Nation’s economy. Actually, that which is necessary to be done to satisfy 
the individual’s interest in his meat supply also serves to guarantee the 
broader public interest in a sound, national economy because it is the 
individual’s purchasing dollar that supports that economy. 

It does not detract from the significance or importance of the elements 
that are identified as making up the meat hygiene interests of the individual 
because these interests derive from his being a member of civilized society 
or even a complicated society. His interest in decency must receive as much 
thoughtful attention as is given to his interest in safety. Similarly, the 
individual is entitled to be protected against the fraud hazards of the 
market place which are inevitably a product of a complicated society. 

The routines that are applied in the packing plant, whether it is a meat 
packing plant or a poultry processing plant .and that have for their purpose 
the application of standards of common decency in the preparing and handl- 
ing of meat food are similar to those that make it a safe food. Common 
decency and safety, nevertheless, have two separate and distinct objectives. 
In no case are the two to be confused one with the other, or one sacrificed 
for the other. Food must be prepared in a clean environment. It must be 
clean and free from contamination because that is the way the consumer 
wants it. It is no answer that unclean food can be made harmless by 
sterilization. On the other hand even an esthetically acceptable method 
of handling a food cannot be permitted to be used if the food as a result 
of that method of handling is unsafe when eaten. 

As the clean, wholesome meat is brought to the market place, we find 
another area of consumer interest. The consumer is entitled to be protected 
against economic frauds. The food must not be adulterated nor misbranded 
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Again, it » not enough to say that tin- food will not harm «>* 
in fact, its composition is not that which the consumer is entitled to expect 
it to be, or if the label on the food represents it as being a food of Ingner 
value than it is in fact. .... , 4 

The Nation’s livestock and poultry industries thnvc only to the extent 
that the consumer has confidence in and will buy the products of these 
industries. The important contribution that is made by the meat hygiene 
program to this consumer-industry relationship is attested to by laws 
setting up meat hygiene controls in all Nations of the world identifier! wit 1 
the so-called "Western civilization. These programs arc in effect inspection 
programs and they are commonly known as such, namely. Meat Inspection 
program or Poultry Inspection program. 

These inspection programs arc action programs that place official inspec- 
tors in the production lines of packing plants. To function effectively, these 
inspectors must know the extent and limitations of their authority and 
responsibility. These, of course, are determined by the language of the 
legislation under which the program is organized. Then, for the program 
to function effectively, the inspector must know and understand the industry 
that is subject to the inspection program, the industry’s production pro- 
cedures, its products, and its merchandising practices. All of this is neces- 
sary because the inspection program controls must be those that are 
reasonably necessary to attain the objectives of the law, and at the same 
time studiously observe the rights of all parties under the law. 

In addition to the poultry coverage, this edition includes fuller handling 
of the two introductory chapters on ‘History” and “Elements of Meat 
Hygiene”, and three new chapters. The background material added to 
the first two chapters should set the stage somewhat better for the students’ 
introduction to what might be characterized as a social-legal subject. 

The three new chapters cover the subjects of “Food Poisoning”, “Chem- 
ical Additives , and “Ionizing Radiation.” The chapter on food poisoning 
is a more detailed handling of the subject than in the first edition. The 
subjects of Chemical Additives” and “Ionizing Radiation” were not 
included in the first edition. 

1 want to express my gratitude to Dr. Graydon S. McKee of the Poultry 
™ Agricultural Marketing Service and to Dr. Paul J. Brandlv 
f , . . 1 ^portion Division of the Agricultural Research Service in 

helping to resolve questions concerned more particularly with poultry in- 
spection and the biological sciences. 


Washington, D.c. 


A. R. MILLER 
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Meat hygiene as dealt with in this text covers the broad field it has 
attained in the United States. The text is addressed primarily to veterinary 
students and veterinarians because, as a group, they are prepared by their 
education and training to perform two basic sendees in the field of meat 
hygiene, namely, ante-mortem examination of food animals and post- 
mortem examination of their carcasses. Yet the subject of meat hygiene 
is broader than ante-mortem and post-mortem services combined. 

Meat hygiene is as broad as the consumer’s interest in the meat he eats. 
He expects his meat to be derived from animals that are healthy at the time 
of slaughter. He expects these animals to be slaughtered under conditions 
that assure the elimination of diseased carcasses and meat. He expects 
that the meat will be kept clean and handled under clean conditions during 
each stage of its preparation and merchandising up until the time it reaches 
his table. 

He expects, furthermore, that there will be no adulteration of the meat 
during its handling and preparation, and as a companion interest, he expects 
truthful labeling. Grading and grade labeling have come into the field of 
consumer interest in recent years. This subject, therefore, is also included 
in this text. 

It is important that the student and practitioner of meat hygiene realize 
that meat hygiene does not constitute some limin' which might be handled 
lightly or overlooked entirely in the many activities of the slaughterhouse 
or market place. On the contrary, the consumer, as a member of modern 
society, is entitled as a matter of right to have the meat he eats handled 
and prepared with full regard hr all recognized principles of meat hygiene. 

Those who expect to engage in the field of meat hygiene control have 
the responsibility of learning thoroughly all the principles involved so 
as to be able to apply them effectively. Such application depends on 
individual initiative functioning in an adequate control program. 

This text covers all levels of responsibility. The principles are the same 
for a small butcher shop as for the largest packing house and except as 
volume maybe a complicating influence, the detailed handling of operations 
is similar. The author hopes that, in addition to persons of veterinary 
training, others responsible for sanitation and supervision of meat processing 
will find this text useful by observing how their duties supplement the 
functions of veterinarians in the complete program of control. 

Since the intelligent application of the principles of meat hygiene leads 
to consumer acceptance of the products of n vast livestock industry, it 
serves a two-fold purpose. It protects the public meat supply and safe- 
guards the Nation's livestock economy. 


Washington, D.C. 


A. R. Miller 
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Meat Hygiene 

Chapter 

1 

HISTORY 

General. — Since antiquity, as various civilizations developed through- 
out the world of which we have any historical record, man has attached 
importance to the source and handling of his meat supply. From time to 
time this has included requirements, restrictions, and even taboos influenced 
by philosophies of diet, religious practices and their ritualistic ramifications. 
As civilization makes itself felt on groups of people, conscious efforts are 
made to separate themselves as far as possible from practices of savagery. 
They no longer are satisfied with being scavengers. The old testament, 
in Exod. ££:31, reads "And ye shall be holy men unto me: neither shall 
ye eat any flesh that is torn of beasts in the field ; ye shall cast it to the dogs. ” 
Hebraic. — The quotation given above from Exodus is the Biblical com- 
mand from which the Hebrews developed their Laws of Terephah; these 
laws give the conditions that render animals unacceptable for food. As 


HE13 

Fig. 1, — Hebraic characters signifying kosher. 


contained in the Talmud, they constitute a sort of codification of tradi- 
tional oral law which developed over many centuries of early Hebrew 
culture. These terephas or trefas, as the word is used today, are considered 
by the Hebrew ritual as defects which would make an animal affected by 
one or more of them subject to Biblical proscription. Originally, there were 
18 kinds of trefas in the Mishnaic portion of the Talmud re-dated about 200 
A. D. These were later grouped into 6 major categories. This is mentioned 
as an example of how detailed the interest of a people can become in the 
meat portion of its diet. 

Alongside the negative law of trefa developed quite logically the positive 
law of kosher. Today, the word kosher is used, meaning ritually clean. 
It is significant that these so-called laws of trefa and laws of kosher have 
become so firmly established and so interwoven with the culture of the 
Hebrew race that they are still retained as part of the ritual of Hebrews 
residing in this country today. Rabbi and Rabbinical representatives 
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are present in many meat packing plants for the purpose of determining 
whether meat which is intended to be merchandised m the Jewish trade 
meets their ritualistic requirements. That meat which is found to be 


ot rioreniine omuls, . 

Butchers, some information concerning controls exercised by itenaissancc 
Florentines over their meat supply. It appears that, originally, the 
slaughtering and merchandising of meat in the city of Florence were pretty 
much monopolized by rich and powerful landholders who controlled large 
grazing lands. In spite of their effort to eliminate the middleman or local 
butcher from the meat merchandising field, as civil life became more 
complicated in that ancient city, butchers, as a class of artisans, came into 
being and this class eventually became a powerful guild. 

Concurrent with this development, it became necessary for the city of 
Florence to pass laws aimed at the correction of unsanitary and fraudulent 
practices employed by some members of this guild. It appears that the 
guild members were not only very capable meat merchandisers but, judging 
from the number of law suits, they roust have developed a certain amount of 
ability to defend themselves successfully in the courts. 

The laws enacted by the city of Florence during the thirteenth and 
fourteenth centuries had a four-fold effect. They required that all butchers 
annually renew their licenses and at the same time pledge themselves to 
observing the law of the land. These laws prohibited many kinds of 
fraudulent practices consisting principally of misrepresentations and substi- 
tutions. They prohibited unsanitary practices, such as carelessness in 
the disposal of offal and unclean premises, and fined unskilled and untidy 
workmen. They also provided for appointing expert inspectors whose duty 
it was to detect and bring to court instances of fraud or other irregular 
practices prohibited by law. 

This pattern of meat control served as a forerunner of the science of 
meat hygiene as it has developed in our western civilization. There only 
remained to fit into this scheme the science of veterinary medicine and 
adapt to current needs the controls relating to sanitation, adulteration, and 
misrepresentation. This has been, in fact, very effectively applied in 
some European countries for many generations. 

American. —While the present meat inspection system dates back only 
half a century, the importance of animals’ health in relation to a dependable 
meat supply has long been recognized. As a matter of fact, the first meat 
inspection law on this continent dates back to 1706. This -was an act 
passed m New France which required butchers to notify an officer known 
as the Procureur du Roi whenever meat animals were slaughtered, so that 
he could attend to inspect the quality of the meat. Farmers bringing meat 
to tmvn for sale were also directed to present a certificate from their local 

Swn lg "T r ? r Cure ’ 1 cert,fj : ing k not come from animals which 
had been sick, drowned or poisoned. 

‘rf ,h , f T** ot liveit( K k and the marketing of food 
SdW e ? te 7 nse - , The slaughtering or, as it svas then 

called, butchering of local animals supplied the meat bought by the house- 
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wives. These local butchers were identified closely with both the farmer 
who produced the food animals and the consumer of his meat products. 
This was particularly true of the relationship between the local butcher 
and his customers. 

This close relationship between the local butcher in these early times and 
the consumer had a definite influence on the kind of butchering practices 
employed by tills local forerunner of the present-day meat packer. The 
consumers’ interest in a disease-free, clean and wholesome meat supply 
made itself felt on the local butcher. If be were to have a successful busi- 
ness, it was necessary for him to have the confidence of his customers. 
This required him to run a clean plant and to merchandise only wholesome, 
unadulterated products. 

As tins Nation developed in size, and systems of transportation covered 
the country, the livestock and meat industry shifted from a local enterprise 
to a national one. Livestock raising moved away from meat consuming 
areas. The local butchering establishments became retail shops which no 
longer slaughtered food animals but obtained their meats from large 
slaughtering plants located conveniently in the large livestock raising areas. 
The small slaughtering butcher found himself unable to compete economic- 
ally with the large slaughtering plant which had the advantage of location 
convenient to livestock supplies and of volume production. 

As these large meat packing plants changed the original pattern of local 
livestock and meat marketing, it became recognized that one of the changes 
was very closely identified with the consumer interests. By contrast with 
his success in influencing practices employed by the local butcher, the 
consumer had no opportunity to influence practices of the large meat packer 
as they related to sanitation, wholesomeness of product, and freedom from 
adulteration. It took a little while for consumer interest to crystallize. 
Actually, the meat inspection law passed in 1889 had for its purpose the 
protection of foreign trade in meat and meat products. 

In the early 18S0’s American dressed beef and, later, American pork 
products became large factors in American export trade with certain 
foreign countries. For some years prior to 1890, there were circulated in 
these foreign countries rumors of the existence of diseases among our food- 
producing animals which, it was claimed, rendered the meat unfit for food. 
In 1889, the Secretary of Agriculture in his annual report urged the neces- 
sity of a national inspection of cattle at the time of slaughter which would 
secure the condemnation of carcasses unfit for food and guarantee the 
accepted product as untainted by disease. 

In the first session of the 51st Congress, there was introduced in tiie 
Senate S.2594. This bill passed the Senate and was then considered by the 
House Committee of Agriculture. The commit tee recommended the passage 
of the bill on the ground that it was necessary to secure the removal of 
restrictions placed upon the importation of our meat by foreign countries. 
This bill, enacted into law by both Houses, was approved by the Presi- 
dent on August 30, 3890. It did not provide for post-mortem inspection 
at time of slaughter. It provided only for an inspection of meats in the 
piece and then only when intended for exportation to countries, the 
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Governments of which required such inspection or whenever any buyer, 
seller, or exporter requested it. 

The law failed of its purpose, however, for in the next annual report 
of the Secretary of Agriculture we find the Secretary urging the enactment 
of a law which provided for a national inspection of cattle at the time of 
slaughter. 

The Secretary pointed out that none of the restrictions against the sale 
of American meats abroad had been removed and that, indeed, there was a 
tendency to make these restrictions more stringent and irksome. 

In the report of the Chief of the Bureau of Animal Industry’ for the year 
1891 occurs the following comment on the law of 1890: “The Act of Congress 
of August 30, 1890, provided for the inspection of salted pork and bacon. 
It was the intention of Congress in passing this measure to enact a law 
which would enable this government to so certify to the wholesomeness 
of our pork products that it would entitle them to enter into foreign coun- 
tries. The provisions of this Act, however, referred more particularly to 
an inspection which would determine the character and manner in which 
these products were packed and their condition at time of shipment, and 
did not reach to the more important object of determining whether the 
animals from which they came were diseased or not at the time of slaughter.” 
The consequence was that foreign governments refused to recognize such 
inspection or certificates issued thereunder as sufficient to warrant removal 
of the prohibition which they had for many years maintained against 
American pork. 

In the reports of the Secretary of Agriculture and of the Chief of the 
Bureau of Animal Industry for the Fiscal Years 1891, 1893, 1894, and 1895 
recommendations were made for amendments to the Meat Inspection Law 
aimed at strengthening its provisions. These recommendations resulted in 
the Acts of March 3, 1891, and March 2, 1895. These laws and their 
administration fell far short of satisfying the demands of the American 
public for an adequate national system of meat inspection. 

In the spring of 1906 rumors gained credence that the packing houses of 
the country’ were not conducted in a sanitary’ manner and that the inspec- 
tion under the Ad of 1891, as amended by the Ad of 18.95, was not con- 
ducted in a thorough-going, efficient way. The Secretary of Agriculture 
appointed a Committee to investigate conditions at one of the large packing 
centers and the President of the United States appointed a Committee for 
the same purpose. 

ti President Theodore Roosevelt on June 4, 1906, sent a message entitled 
“Conditions in Chicago Stocky ards” to the Senate and House of Repre- 
sentatives. It reads as follows: 
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S9 ™)st°sSon S } HOUSE OF REPRESENTATIVES. ( D °j? 0 M §73 


CONDITIONS IN CHICAGO STOCK YARDS. 


MESSAGE 

FROM THE 

PRESIDENT 


TRANSMITTING 


THE REPORT OF MR. JAMES BRONSON REYNOLDS AND COMMISSIONER 
CHARLES P. NEILL, SPECIAL COMMITTEE APPOINTED TO INVESTI- 
GATE THE CONDITIONS IN THE STOCK YARDS OF CHICAGO. 


June 4, 190G.— Read; referred to the Committee on Agriculture and ordered to be 
printed. 


The Senate and House of R epresentati ves : 

I transmit herewith the report of Mr. James Bronson Reynolds and Commissioner 
Charles P. Neill, the special committee whom I appointed to investigate into the con- 
ditions in the stock yards of Chicago and report thereon to me. This report is of a 
preliminary nature. I submit it to you now because it shows the urgent need of 
immediate action by the Congress in the direction of providing a drastic and 
thoroughgoing inspection by the Federal Government of all stock yards and packing 
houses and of their products, so far as the latter enter into interstate or foreign com- 
merce. The conditions shown by even this short inspection to exist in the Chicago 
stock yards are revolting. It is imperatively necessary in the interest of health and 
of decency that they should be radically changed. Under the existing law it is 
wholly impossible to secure satisfactoiy results. 

When my attention was first directed to this matter an investigation was made 
under the Bureau of Animal Industry of the Department of Agriculture. When 
the preliminary statements of this investigation were brought to my attention they 
showed such defects in the law and such wholly unexpected conditions that I deemed 
it best to have a further immediate investigation by men not connected with the 
Bureau, and accordingly appointed Messrs. Reynolds and Neill. It was impossible 
under the existing law that satisfactory’ work should be done bj’ the Bureau of Ani- 
mal Industry. I am now, however, examining the way in which the work actually 
was done. 

Before I had received the report of Messrs. Reynolds and Neill I had directed 
that labels placed upon any package of meat food products should state only that 
the carcass of the animal from which the meat was taken lmd been inspected at the 
time of slaughter. If inspection of meat food products at alt stages of preparation is 
not secured by the passage of the legislature recommended, I shall feel compelled to 
order that inspection labels and certificates on canned products shall not be used 
hereafter. 

The report shows that the stock yards and packing houses arc not kept even 
reasonably clean, and that the method of handling and preparing food products is 
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uncleanly ami clanRcrom to health Under cxrstmp; law the Jsntmnal 
has no power to enforce inspection of the many forms of jjrcpaml meat food PTOilU" 
that are daily going from the packing houses into interstate commerce. V 
inadequate appropriation the Department of Agriculture is not even able to 
inspectors in all establishments desiring them. The present law prohibits we s p* 
ment of uninspected meat to foreign countries, hut there is no provision forbl< J2* 5 
the shipment of uninspected meats in interstate commerce, and thus the a • 
interstate commerce are left open to traffic in di«ea«ctl or spoiled meats. 11 , as i 
been alleged on seemingly good authority, further evils exist, such as the ^proper 
use of chemicals and dyes, the Government lacks power to remedy them. A » 
needed which will enable the inspectors of the General Government to inspect 
supervise from the hoof to the can the preparation of the meat food product. * " 
evil seems to be much less in the sale of dressed carcasses than in the sale of canneo 
and other prepared products; and very much less as regards products sent abroa 
than as regards those u«ed at home. _ . . . , 

In my judgment the expense of the inspection should be paid by a fee levied o 
each animal slaughtered. If this is not done, the whole purpose of the law can a 
any time be defeated through an insufficient appropriation; and whenever there was 


thus make the appropriation insufficient. If it were not for this consideration, I 
should favor the Government paying for the inspection. , 

The alarm expressed in certain quarters concerning this feature should be allayed 
by a realization of the fact that in no ca«e, under such a law, will the cost of inspec- 
tion exceed 8 cents per head. _ . 

1 call special attention to the fact that this report is preliminary', and that the 
investigation is still unfinished. It is not yet possible to report on the alleged 
abuses in the use of deleterious chemical compounds in connection with canning ana 
preserving meat products, nor on the alleged doctoring in this fashion of tainted 
meat and of products returned to the packers as having grown unsalable or unusable 
from age or from other reasons. Grave allegations are made in reference to abuses 
of this nature. 

let me repeat that under the present law there is practically no method of 


passed, then the excellent results accomplished by the work of this special committee 
will endure only so long as the memory of the committee's work is fresh, and a re- 
crudescence of the abuses is absolutely certain. 

I urge the immediate enactment into law of provisions which will enable the 
Department of Agriculture adequately to inspect the meat and meat food products 
entering into interstate commerce and to supervise the methods of preparing the 
same, and to prescribe the sanitary conditions under which the work shall be per- 
formed. I therefore commend to your favorable consideration and urge the enact- 
ment of substantially the provisions known as Senate amendment No.29 to the act 
makmg appropriations for the Department of Agriculture for the fiscal year ending 
iv" • , ’ as P as , Be d by the Senate, this amendment being commonly known as 
the iJevendge amendment. 

... , , Theodore Roosevelt. 

Ihe \\ hite House, June 4, 1906. 

Following h the report made to President Roosevelt by Commissioner 
Charles P. Neill and Mr. James Bronson Reynolds. 

The President: 

! ’° U ' * e | the conditions in the principal establish- 

n,co™L?oi T c "f KeJ “ •lauEhter o( cattle, sheep, and hois and in the 

f dre ^? e<1 mcat a nd meat food products. Two and a half weeks were 
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smaller ones. A day was spent by Mr, Reynolds in New York City in the investi- 
gation of several of Us leading slaughterhouses. During our investigation state- 
ments of conditions and practices in the packing houses, together with affidavits and 
documentary evidence, were offered us from numerous sources. Most of these were 
rejected as being far from proving the facts alleged and as being beyond the pos- 
sibility of verification by us. We have made no statement as a fact in the report 
here presented that was not verified by our personal examination. Certain matters 
which we were unable to verify while in Chicago are still under investigation. The 
following is therefore submitted as a partial report touching upon those practices 
and conditions which we found most common and not confined to a single house or 
class of houses. A more detailed report would contain many specific instances of 
defects found in particular houses. 

I.— Conditions of the Yards. 

Before entering the buildings we noted the conditions of the yards themselves as 
shown in the pavement, pens, viaducts, and platforms. The pavement is mostly of 
brick, the bricks laid w : th deep grooves between them, which inevitably fill with 
manure and refuse. Such pavement can not be properly cleaned and is slimy and 
malodorous when wet, yielding clouds of ill-smelling dust when dry. The pens are 
generally uncovered except those for sheep; these latter are paved and covered. 
The viaducts and platforms are of wood. Calves, sheep, and hogs that have died 
en route are thrown out upon the platforms where cars are unloaded. On a single 
platform on one occasion we counted 15 dead hogs, on the next 10 dead hogs. The 
only excuse given for delay in removal was that so often heard— the expense. 

II.— Buildings, 

Material .—' The interior finish of most of the buildings is of wood; the partition 
walls, supports, and rafters are of wood, uncovered by plaster or cement. The 
flooring in some instances is of brick or cement, but usually of wood. In many of the 
rooms where water is used freely the floors are soaked and slimy. 

Lighting.-- The buildings have been constructed with little regard to either light 
or ventilation. The workrooms, as a rule, are very poorly lighted. A fen- rooms at 
the top of the buildings are well lighted because they can not escape the light, but 
most of the rooms are so dark as to make artificial light necessary at all times. Many 
inside rooms where food is prepared are without windows, deprived of sunlight and 
without direct communication with the outside air. They may be best described as 
vaults in which the air rarefy changes. Other rooms which open to the outer air are 
so large, the windows so clouded by dirt, and the walls and ceilings so dark and dingy 
that natural light only penetrates 20 or 30 feet from the windows, thus making arti- 
ficial light in portions of even the outside rooms necessary. These dark and dingy 
rooms arc naturally not kept suitably clean. 

Ventilation . — Systematic ventilation of the workrooms is not found in any of the 
establishments we visited. In a few instances electric fans mitigate the stiffing air, 
but usually the workers toil without relief in a humid atmosphere heavy with the 
odors of rotten wood, decayed meats, stinking offal, and entrails. 

Equipment . — The work tables upon which the meat is handled, the floor carts on 
which it is carried about, and the tubs and other receptacles into which it is thrown 
are generally of wood. In all the places visited but a single porcelain lined receptacle 
was seen. Tables covered with sheet iron, iron carts, and iron tubs are being intro- 
duced into the better establishments, but no establishment visited has as yet aban- 
doned the extensive use of wooden tables and wooden receptacles. These wooden 
receptacles are frequently found water soaked, only half cleansed, and with meat 
scraps and grease accumulations adhering to their sides and collecting dirt. This 
is largely true of meat racks and meat conveyors of ever}- sort, which were in nearly 
all cases inadequately cleansed, and grease and meat scraps were found adhering to 
them even after they had been washed and returned to sen-ice. 

Sanitary conveniences . — Nothing shows more strikingly the general indifference to 
matters of cleanliness and sanitation than do the privies for both men and women. 
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The prevailing type is made by cutting off a section of the workroom by a thin 
wooden partition rising to within a few feet of the ceiling. These pnyies usually 
ventilate into the workroom, though a few are found with a window opening into tne 
outer air. Many are located in the inside corners of the work rooms, and thus have 
no outside opening whatever. They are furnished with a row of seats, generally 
without even side partitions. These rooms are sometimes used as cloakrooms by 
the employees. Lunch rooms constructed in the same manner, by boarding on a 
section of the workroom, often adjoins the privies, the odors of which add to the 
generally insanitary state of the atmosphere. , 

Abominable as the above-named conditions are, the one that affects most directly 
and seriously the cleanliness of the food products is the frequent absence of any 
lavatory provisions in the privies. Washing sinks are either not furnished at all 
or are small and dirty. Neither are towels, soap, or toilet paper provided. Men and 
women return directly from these places to plunge their unwashed hands into the 
meat to be converted into such food products as sausage, dried beef, and other com- 
pounds. Some of the privies are situated at a long distance from the workrooms, 
and men relieve themselves on the killing floors or in a corner of the workrooms. 
Hence, in some cases the fumes of the urine swell the sum of nauseating odors arising 
from the dirty-blood-soaked, rotting wooden floors, fruitful culture beds for the 
dwease germs of men and animals. 

A T «r buildings.— \t is stated that many of the unsanitary conditions are due to the 
fact that these buildings are old and have been built by piecemeal, and that in the 
newer buildings, being erected from time to time, the defects of the earlier structures 
are being remedied. This contention Is not borne out by the facts. One of the 
larger plants erected within recent years has most of the defects of the older build- 
ings. It is true that three large model buildings have been erected, but one is an 
office building, while the other t«o contain only cooling, storage, and sales rooms. 
No model building for the preparation of food products has been built in the stock 
yards of Chicago. 

III.— A Model Slaughterhouse nr Contrast with Those of Chicago 

In impressive contrast to the conditions that we saw in the stock yards of Chicago 
is an establishment that Mr. Reynolds visited in N'ew York City. ‘ It well merits a 
description in those particulars in which it is vastly superior to 'similar concerns in 
Chicago. The two upper floors used for cattle pens are paved with well-laid bricks 
and cement, with side walls of brick, the top floor being covered to protect the 
cattle from the weather. The killing floor is paved with bluestone, sloping toward 
well-arranged drains, and has a large air shaft for special ventilation and abundant 
windows. The ceiling and upper side walls are of hard cement, with steel crossbeams 
and cement-faced steel supports. The lower side walls are covered with white 
porcelain brick. When the slaughtering of each day is finished, water Is turned on. 
and in not more than fifteen minutes the room is so thoroughly cleansed that all 
perceptible odors and traces af the work are removed. 

.Otter room., «hi. those tor coolins nnd storace, are ot similar construction to 
the kill, n B floor. White porcelain-lined bncks and curved tUes joiu floor and side 
jrails. that no comer, may; retain dirt and refu-e. Ventilation is evervnhere excel- 
lent and heht abundant, both these matter, ha vine evidently received careful eon- 
bu,1 ?¥ 1; ;. privies contain separate sections with 
porocbln-lmcd ua-h basins, shorver baths, and mirrors. 

The effect of 

care of the product. and i„ clevatm* the S^MhVwS m ^ 

rt **“ 

•onion.-, of tlmprodudi and the hStr o Hhe^rirereand at STn T “J? “ ho £' 
under .Inch the »o,k c performed, mud fall upo “«!c 
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IV. — Treatment of Meats and Prepared Food Products 

Uncleanlvicss in handling products . — An absence of cleanliness was also found 
everywhere in the handling of meat being prepared for the various meat-food prod- 
ucts. After killing, carcasses are well washed, and up to the time they reach the 
cooling room are handled in a fairly sanitary and cleanly manner. The parts that 
leave the cooling room for treatment in bulk are also handled with regard to clean- 
liness, but the parts that are sent from the cooling room to those departments of the 
packing houses in which various forms of meat products are prepared are handled 
with no regard whatever for cleanliness. In some of the largest establishments 
sides that are sent to what is known as the boning room are thrown in a heap upon 
the floor. The workers climb over these heaps of meat, select the pieces they wish, 
and frequently throw them down upon the dirty floor beside their working bench. 
Even in cutting the meat upon the bench, the work is usually held pressed against 
their aprons, and these aprons were, as a rule, indescribably filthy. They were made 
in most cases of leather or of rough sacking and bore long accumulated grease and 
dirt. In only a few plnces were suitable oilcloth aprons worn. Moreover, men were 
seen to climb from the floor and stand, with shoes dirty with the refuse of the floors, 
on the tables upon which the meat was handled. They were seen at the lunch hour 
sitting on the tables on the spot on which the meat product was handled, and all this 
under the very eye of the superintendent of the room, showing that this was the com- 
mon practice. 

Meat scraps were also found being shoveled into receptacles from dirty floors 
where they were left to lie until again shoveled into barrels or into machines for 
chopping. These floors, it must be noted, were in most cases damp and soggy, in 
dark, ill-ventilated rooms, and the employees in utter ignorance of cleanliness or 
danger to health expectorated at will upon them. In a word, we saw meat shoveled 
from filthy wooden floors, piled on tables rarely washed, pushed from room to room 
in rotten box carts, in all of which processes it was in the way of gathering dirt, 
splinters, floor filth, and the expectoration of tuberculous and other diseased workers. 
Where comment was made to floor superintendents about these matters, it was 
always the reply that this meat would afterwards be cooked, and that this steriliza- 
tion would prevent any danger from its use. Even this, it may be pointed out in 
passing, is not wholly true. A very considerable portion of the meat so handled is 
sent out ns smoked products and in the form of sausages, which are prepared to be 
eaten without being cooked. 

A particularly glaring instance of unclcanlincss was found in a room where the 
best grade of sausage was being prepared for export. It was made from carefully 
selected meats, and was being prepared to bo eaten uncooked. In this ease the em- 
ployee carted the choppcd-up meat across a room in a barrow, the handles of which 
were filth y with grease. The meat was then thrown out upon tables, and the em- 
ployee climbed upon the table, handled the meat with his unwashed hands, knelt 
with his dirty apron and trousers in contact with the incat he was spreading out, 
and, after he had finished his operation, again took hold of the dirty handles of the 
wheelbarrow, went back for another load, and repeated this process indefinitely. 
Inquiry developed the fact that there was no water in this room at all, and the only 
method the man adopted for cleaning his hands was to rub them against his dirty 
apron or on his still filthier trousers. 

As an extreme example of the entire disregard on the part of employees of any 
notion of cleanliness in handling dres«cd meat, we saw a hog that Imd ju«t been killed 
doomed, washed, and started on its way to the cooling room fall from the sliding rail 
to a dirty wooden floor and slide part way into a filthy men's privy. It was picked 
up by two employees, placed upon a truck, carried into the cooling room and hung 
up with other carcasses no effort l>e3ng made to elean it. 

7Yrnfmr»d meat a f lcr inspection. —The radical defect in the present system of 
in-i>ectkm i* that it does not go far enough. It is confined at present by law to 
passing on the health fulness of animals at the time of killing; but the meat that Is 
U«ed for sausage ami in the various fortm* of canned product* and other prepared 
meat foml* goes through many processes, in all of which there i« possibility of con- 
tamination through insanitary handling, and further danger through the u»e of 
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chemicals. During all these processes of preparation there is no Government inspec- 
tion and no assurance whatever that these meat-food products are wholesome ana 
fit for food despite the fact that all these products, when sent out, bear a label 
stating they have been passed upon by Government inspectors. . . . 

As to the investigation of the alleged use of dyes, preservatives, or chemicals m 
the preparation of cured meats, sausages, and canned goods we are not yet prepared 
to report. We did look into the matter of sanitary handling of the meats being pre- 
pared for the various food products. The results of our observations have ahead} 
been partly given. Other instances of how products may be made up, and still 
secure the stamp of Government inspection are here given. In one well-known 
establishment we came upon fresh meat being shoveled info barrets, ana a regular 
proportion being added of stale scraps that had lain on a dirty floor in the corner 
of a room for some days previous. In another establishment, equally well known, a 
long table was noted converted with several hundred pounds of cooked scraps of 
beef and other meats. Some of these meat scraps were dr}', leathery, and unfit to 
be eaten; and in the heap were found pieces of pigskin, and even some bits of rope 
strands and other rubbish. Inquiry evoked the frank admission from the man in 
charge that this was to be ground up and used in making “potted ham.” 

All of these canned products bear labels of which the following is a sample: 


ABBATTOIR NO.—. 


The contents of this paclcage have been in- 
spected according to the act of Con- 
gress of March 3. 1891. 


QUALITY GUARANTEED 

The phraseology of these labels is wholly unwarranted. The Government in- 
spectors pass only upon the hcalthfulness of the animal at the time of killing. They 
know nothing of the processes through which the meat has parsed since this inspec- 
tion. They do not know what else may have been placed in the cans in addition to 
“inspected meat.” As a matter of fact, they know nothing about the “contents" 
of the can upon which the packers place these labels— do not even know that it 
containswhat it purports to contain. The legend “Qualityguaranteed”immediafely 
following the statement as to Government inspection is wholly unjustifiable. It 
deceives and is plainly designed to deceive the average purchaser, who naturally 
intern from the label that the Government guarantees the content of the can to be 
what it purports to be. 

In another establishment piles of sausages and dry moldy canned meats, admit- 
tedly several years old, were found, which the superintendent stated to us would be 
tanked and converted into grease. The disposition to (>e made of this was wholl}' 
optional with the superintendents or representatives of the packers as the Govern- 
ment does not eonrern itself with the disposition of meats after they have passed 
inspection on the killing floor. It might all be treated with chemicals, mixed with 
other meats, turned out in any form of meat product desired, and yet the packages 
or receptacles m which it was to be shipped out to the public would be marked with 
a label that their contents had been “Government inspected.” It Is not alleged here 
that such u«c was to be made of this stuff. The case is pointed out as one showing 
the glaring opportunity for the misuse of a label bearing the name and the implied 
guaranty of the united States Government 

Another jnstoneer of rd*,<c i„ the o! ,l le come to our Jn 

different e-tahli-hment. cent stock, of old conned (rood, mere Ireine put Itrroueh a 
hStto'h^m’ n t| r e'™i r “f bb i - ' 7 l,cy ' tcrc lben eubjeetedto sufficient 
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V.— Treatment of Employees. 

The lack of consideration for the health and comfort of the laborers in the Chicago 
stock yards seems to be a direct consequence of the system of administration that 
prevails. The various departments are under the direct control of superintendents 
who claim to use full authority in dealing with the employees and who seem to ignore 
all considerations except those of the account book. Under this system proper care 
of the products and of the health and comfort of the employees is impossible, and 
the consumer suffers in consequence. The insanitary conditions in which the labor- 
ers work and the feverish pace which they are forced to maintain inevitably affects 
their health. Physicians state that tuberculosis is disproportionately prevalent in 
the stock yards, and the victims of this disease expectorate on the spongy wooden 
floors of the dark workrooms, from which falling scraps of meat are later shoveled 
up to be converted into food products. 

Even the ordinary decencies of life are completely ignored. In practically all 
cases the doors of the toilet rooms open directly into the working rooms, the privies 
of men and women frequently adjoin, and the entrances are sometimes no more 
than a foot or two apart. In other cases there are no privies for women in the rooms 
in which they work, and to reach the nearest it is necessary to go up or down a 
couple of flights of stairs. In one noticeable instance the privy for the women 
working in several adjoining rooms was in a room in which men chiefly were employ- 
ed, and every' girl going to use this had to pass by the working places of dozens of 
male operatives and enter the privy the door of which was not C feet from the work- 
ing place of one of the men operatives. As previously noted, in the privies for men 
and women alike there are no partitions, but simply a long row of open seats. Rest 
rooms, were tired women workers might go for a short rest, were found as rare ex- 
ceptions, and in some establishments women are even placed in charge of privies 
chiefly for the purpose, it was stated, to see that the girls did not absent themselves 
too long from their work under the excuse of visiting them. In some instances what 
was called a rest room was simply one end of the privy partitioned off by a C-foot 
partition from the remaining inclosure. A few girls were found using this, not only 
as a rest room, but as the only available place in which to sit and cat their luncheon. 

Much of the work in connection with the handling of meat has to be carried on in 
rooms of a low temperature, but even here a callous disregard was everywhere seen 
for the comfort of those who worked in these rooms. Girls and women were found in 
rooms registering a temperature of 3S° F., without any ventilation whatever, de- 
pending entirely upon artificial light. The floors were wet and soggy', and in some 
cases covered with water, so that the girls had to stand in boxes of sawdust as a 
protection for their feet. In a few cases even drippings from the refrigerator rooms 
above trickled through the ceiling upon the heads of the workers and upon the food 
products being prepared. A very' slight expense would have furnished drier floors 
and protected them against the tricklings from the ceiling. It was asserted by the 
superintendent of these rooms that this low temperature was essential to the proper 
keeping of the meat; but precisely similar work was found in other establishments 
carried on in rooms kept at a fair temperature. In many eases girls of 10, 17, and 
18 years stand ten hours a day at work, much of which could be carried on while 
sitting down. 

In several establishments well managed restaurants were provided for the clerical 
force, and in one instance a smoking room was provided for them; but no provision 
was found anywhere for a place to cat for the male latorors. In pleasant weather 
they eat their luncheon sitting outdoors along the edge of the sidewalk, or any place 
where tbev can find standing room. In winter, however, and in inclement weather, 
their lunches liavc to be eaten in rooms that in many cases are stifling and nauseat- 
ing. Eating rooms are provide*! in a number of places for women workers in the 
various departments; and in most of the Urge establishments coffee is served them 
at a penny a cup. Beyond tins meager consideration for their convenience at meal 
times, scarcely' any evidence is found that anyone gave a thought to their comfort. 

Tlu' neglect on the part of their employers to recognize or provide for the require- 
ments of cleanliness and decency of the employees mu«t liavr nn influence that can 
not Ik* exaggerated in lowering the morals and discouraging cleanliness on the part 
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of the workers employed in the packing houses. The whole situation w we^w it 
in these huge establishments tends necessarily and inevitably to the moral negra 
tion of thousands of work era, who arc forced to spend their working hours u 
conditions that are entirely unnecessary and unpardonable, and which n a con- 
stant menace not only to their own health, but to the health of those who u.e t 
food products prepared by them. 


VI.— G OVEIlNMENT I XSPECTION . 

We observed carefully the inspection before slaughter, the inspection after 
slaughter on the killing beds, the more minute examination of animals tagged on 
the killing floors, and the microscopic examination for trichinosis. 

Inspection before slaughter .— Inspection before slaughter appears to have little 
value in most cases. That undue advantage of this inspection is taken by outside 
parties is charged, and opportunities for such are abundant, but no specific evidence 
was presented to us. Tliat this unimportant and superficial examination should ne 
compulsory under the present law, whereas the more scientific examination after 
slaughter is only permissive, indicates a serious defect in the law. 

Inspection after slaughter . — Inspection after slaughter appears to be carefully and 
conscientiously made. The Government veterinarians maintain that it 5s adequate, 
insisting that a passing examination of certain glands, of the viscera, and of the 
general conditions of the carcass is sufficient to enable an expert, engaged constantly 
on this work, to detect at once the presence of disease, or of abnormal conditions. 
On the slightest indication of disease or abnormal conditions the carcass is tagged 
and set aside for a later and more careful examination. There should, however, be 
more precautions taken to insure that the instruments used be kept antisepticallv 
clean. 

Microscopic examination .— The microscopic examination of hogs to be exported to 
Germany appears to be made with great care, and it may fairly be asked why the 
same inspection Is not made of hogs killed for the American market. The statement 
that ham, pork, and sausage, that are frequently eaten raw in Germany, are not so 
used in America, is not strictly true. Large numbers of our foreign-born population 
eat ham and pork comparatively raw, and hence need this protection; and further, 
much of this pork goes into sausage to be eaten without being cooked. 

N umber o { inspectors . — The present number of inspectors is certainly inadequate, 
as the Secretary of Agriculture has often complained. We noted that some large 
establishments had an obviously insufficient force. A few small concerns had no 
inspectors at all, and may sell uninspected meat wherever they please in the United 
States. 


VI . — Legislation. 


1 . Examination before slaughter is of minor importance and should be permissive 
instead of mandatory . Examination after slaughter is of supreme importance and 
should be compulsory. 


2. Goats, now exempt from inspection, intended for foreign or interstate com- 
merce, should be included in the list subject to the inspection of the Bureau of 
Animal Industry and should be equally controlled by the Secretary of Agriculture. 

3. The eMmination of all meat products intended for interstate commerce at 
any stage of their care or treatment should be consigned to the Bureau of Animal 
Industry and no mark or sign declaring that inspection has been made by Govern- 
met offices .hould be allowed on any can, tea, or other receptacle or parcel contain- 

S M 08 fte hM been “ b '“ t to Government infection »» MS’ 

Stc ol bice IndlKoftaf anJ “» such label, should contain the 

2 MiTL.ll,. ' , *” “ m'sdemeanor to erase, alter or destroy any such 

label,. Meat product,, and canned, proajrvcd, or pickled meat, when sent from 

ta ! ,u l lh'fTrtlTr'T^t R ,oT toh '“l 1 '? en '' “ "* urne<1 to the same, should be subject 
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4. Power should be given to the Secretary of Agriculture to make rules and regula- 
tions regarding the sanitation and construction of all buildings used or intended to 
be used for the care of food products for interstate or foreign trade, and to make such 
regulation as he may deem necessary to otherwise protect the cleanliness and whole- 
someness of animal products, prepared and sold for foreign and interstate commerce. 

5. It should be forbidden to any person, firm, or corporation to transport or offer 
for transportation from one State to another any meat or meat food products not 
inspected or labeled. 

General suggestions. — -1. The number of inspectors should be largely increased, 
so that special assignments may be made for night inspection, for the examination of 
animals at the platforms of stock yards, for the following of dead animals to their 
alleged destination, and for other special work. 

2. Special Government inspection should be carried on continuously to prevent 
violations of the law and general abuse in the trade, and to secure evidence when 
necessary. 

3. A careful study of the standards of inspection in other countries should be 
made, and the results of the study should be published and circulated for the public 
information. 

4. Consideration should be given to the question of specific labeling of all car- 
casses sold as fresh meat, which upon examination after slaughter, show signs of 
disease, but are still deemed suitable for food. 

James Bronson Reynolds. 

Chas. P. Neill. 

Washington, D. C., June 5, 1906. 


This brought about the enactment of a comprehensive meat inspection 
law which was passed June 30, 1906 (p. 505 Appendix). The organization 
of the Federal Meat Inspection Service under this law is covered in Chapter 
17, page 4C5. 

Poultry.— “Poultry was a ‘Sunday dinner* specialty in 1906 when the 
Meat Inspection Act was passed and poultry was not covered by that Act. 
It continued to be a minor meat product for many years. Until relatively 
recently the bulk of poultry was bought by the consumer either live from 
the farmer-producer or from a produce house, or New York dressed (only 
blood and feathers removed). The housewife eviscerated and finally pre- 
pared the product for cooking observing firsthand if there were abnormal- 
ities, spoilage, or evidence of unwholesomcness.” This quotation is taken 
from the report on “Compulsory inspection of poultry” of the subcommittee 
on legislation nfTccting the Food and Drug Administration of the Committee 
on Labor and Public Welfare, United States Senate Sotli Congress, 
2nd Session. 

During the early 1920's there developed a very large traffic in live poultry 
from producing points to distribution points many miles away. These 
poultry were transported in special!}’ constructed railroad cars, sometimes 
referred to as “palace” ears. 

In 1921 an outbreak of fowl plague in the New York Central Railroad 
Yards on West Manhattan, New York City, used ns a hi rge poultry distri- 
bution point, focused attention on the magnitude of poultry shipment and 
its sanitary implication. The disrupting effect of this outbreak of fowl 
plague on Manhattan poultry supply resulted in the organization of a live 
poultry examination program by the New York Live Poultry Commission 
Association. This program was taken over hv the United States Depart- 
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that had been inspected by the poultry inspection program of the un 
sStoDemSmontrf Agriculture. Poultrj- processors who "anted to: ship 
their products into these cities requested the Department s .nsp«t 
service The poultry inspection program resulting from this de'elopme 
came to be known as the voluntary poultrj- inspection provided bj th 
United States Department of Agriculture. 

The inspection program was referred to as being a voluntary 
there was no Federal law that required poultrj- products to be msP'f 1 ™ 
before they may be shipped interstate This proinam was extended » 
approximatelv 150 poultrj- processing plants up until the late ItHU s wnen 
during the next five years the number of inspected plants more than douoiea. 

This same five-year period witnessed a marked increase in the public 
interest in a mandatory national poultrj' inspection program that wotua 
apply to all poultrj- processors subject to Federal jurisdiction. Many bills 
were* introduced during the 84 tb Congress and hearings held by Committees 
in connection with these bills reflected a mounting public interest in Federal 
legislation that would provide compulsorj- inspection of poultrj'. 

These bills are worded to provide for the compulsory inspection bj' the 
United States Department of Agriculture of poultrj- and poultry products. 
The “legislative findings” read “Wholesome poultrj* products are an im- 
portant source of the nation’s total supplj- of food. Such products are 
consumed throughout the nation and substantial quantities thereof move 
in interstate and foreign commerce. Unwholesome and adulterated poultry 
products in channels of interstate and foreign commerce are injurious to the 
public welfare, adverselj* affect the marketing of wholesome poultry prod- 
ucts, result in sundrj- losses to producers, and destroj* markets for whole- 
some poultrj- products. The marketing of wholesome poultrj- products is 
affected with the public interest and directlj- affects the welfare of the people.” 

The following quotation from remarks of Senator Wajme Morse in the 
Senate of the United States on Julj* 27, 1956, gives some idea of the public 
interest in the subject. 
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Compulsory Inspection of Poultry 


REMARKS 

op 

HON. WAYNE MORSE 

OF OREGON 

IN THE SENATE OF THE UNITED STATES 
Friday , July 27, 1956 

Mr. Morse. Mr. President, there is another matter on which I wish to com- 
ment. Then I shall ask unanimous consent to have printed in the Record a speech 
which I had intended to deliver today, but which I postponed in order to accommo- 
date the schedule of the majority leader. It involves the serious matter of psittacosis, 
or parrot fever. 

My proposal seeks to provide for the compulsory inspection of poultry. The 
health of the American people is being greatly jeopardized because of the inadequate 
inspection of poultry. 

Only a few days ago we read that several persons in Ypsilanti, Mich., became ill 
after eating diseased poultry. 

Mr. President, a poultry inspection bill should have been passed. 

I ask unanimous consent to have printed in the Record the speech I intended to 
give today. 

There being no objection, the address was ordered to be printed in the Record, 
as follows: 

Consumers, Industry, and Workers’ Need Compulsory Poultry Inspection 

The adjournment of Congress will leave unresolved one of the most vital problems 
of consumer protection to come before us in recent years. I am referring to legisla- 
tion for the compulsory inspection of poultry. 

It is highly unfortunate tliat neither the Senate nor the House of Representatives 
has acted on this most pressing legislation during the current session. Extremely 
dangerous problems to the health of consumers and poultry workers and to the 
economic welfare of the poultry industry are posed by the marketing of filthy and 
diseased poultry. 

We, in Oregon, know through bitter experience how great are these health hazards 
and the need for compulsory poultry inspection. As I have reported to the Senate 
in detail previously, the Portland area of Oregon suffered a serious tragedy last 
spring because of the unhindered flow of diseased poultry. Two persons died and G2 
men and women were made extremely ill— Fome were hospitalized for months 
by an epidemic of turkey-caused psittacosis or parrot fever. 

A NATIONAL PRORLEM 

Oregon is by no means the only area plagued by outbreaks of illness due to dis- 
eased poultry* For example, only on Wednesday, the Washington Daily News 
reported that dozens of Michigan college students had been hospitalized after eating 
poultry. The news nccount stated, and I quote: “Health officials in Ypsilanti, 
Mich., said that the sudden fever and nausea that hospitalized *10 Eastern Michigan 
College students was ‘salmonella nurium’ caused by infected poultry, and is ‘very 
distressing, but almost never fatal.’ ” 

These are just two of many outbreaks in recent years of illness, and somotimo 
death, caused by some of the 2G diseases transmissible from poultry to man. In 
Oregon, Texas, Michigan, Georgia, Nebraska, New Jersey, Virginia, Iowa, and other 
States unfit t>ou!try has stricken consumers and poultry workers. 
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Despite the cries of apologists, diseased and adulterated poultry is definitely a 
health hazard. The very fact that poultry is m the unenviable position of the top 
category of causes for food poisoning demonstrates that point. The United states 
Public Health Service blames poultry and poultry products for an average oi one- 
third of the food-poisoning cases reported each year. That percentage is far above 
those attributed to any other food groups, including all other perishables. 

But even if death and illness were not involved here, even if consumers ana 
poultry workers were not endangered, we would still have the responsibility to stem 
the flow of filthy and diseased poultry' to market. The consumer does not want to 
buy garbage. And she has the right to be protected from buying it unwittingly. 
We must provide legislation which will assure her of good, clean, healthful birds. 


INSPECTION NEED PROVEN 

This great need for compulsory inspection legislation has been thoroughly docu* 
mented in hearings before three different committees of Congress this year- But, 
unfortunately, this extensive consideration of the problem has not led to legislation. 

The Senate Agriculture Committee last week reported what it called a compulsory 
poultry inspection bill. But the effectiveness of this measure is very doubtful. For 
example, it does not require ante mortem, or before slaughter, inspection, which 
alone probably would have prevented upward from 50 of the 64 Oregon cases of 
psittacosis. In fact, the Agriculture Committee’s bill is a weak measure, loaded 
with loopholes. 

Such legislation is as harmful to the poultry industry’ as to consumers. For 
poultry-inspection legislation without teeth cannot prevent epidemics. And future 
outbreaks will severely hurt the industry, in addition to causing human suffering. 


OREGON HAS A DIRECT INTEREST 

We, in Oregon, know that if there is a repetition of the spring disaster in our 
State, or if another poultry-caused disease were to strike there, our turkey industry 
would be severely harmed— and probably permanently so. Only the combined 
quick action of public-health authorities, labor, and industry' saved the situation 
from becoming chaotic after the spring psittacosis outbreak. In the future, even 
this effective pint activity may not be enough against the resultant drop in con- 
sumer confidence and the embargoes of other States. 


PUBLIC INTEREST GROUPS PIONEER 

A/r. JlreiftvJiWt, sv&plj' inust kst’& tivly irexiiu-prvfective poultry-inspection 
legislation. I know that the fight for it will continue and that it will be successful. 
Powerful public-health groups, women’s organization, consumer groups farm or- 
ganizations and labor unions will increasingly press their joint effort to secure ade- 
quate and effective poultry’ inspection. 

I want to thank and congratulate these groups for their fortitude and sense of 
public service. 

credit must go i to organized labor for the activities of the Amalgamated 
Meat Cutter, and Butcher Workmen (AFI.C10) in spearheading the campaign. 
Tin, union raljed the attention o Congress and the Nation to the sSindalous tondi- 
tion, exMing in some sections ot the poultry processing industry and to the proh- 
lems tbc-c conditions posed to consumer and poultry workers " 

Hidcber Workraen COn ¥ n ? d ? e Amalgamated Meat Cutters and 

Iluteiicr VVorkmen and their great president and secretary-treasurer, Earl W Jlroer- 

.tmigth to benefit ail the people if the nLh™ * P °' VerIul “ si »B 
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deserve great praise for their public-spirited campaign on behalf of this legislation. 
These women's groups have ably represented the ■views of homemakers and con- 
sumers. 

The National Farmer's Union has made many valuable contributions during the 
consideration of the poultry inspection bills. It realizes the great benefits to farmers 
of legislation which will assure consumer confidence in an agricultural product. 

And important health groups, the Association of State and Territorial Health 
Officers, Association of Food and Drug Officials of the United States, Association of 
State Public Health Veterinarians, Conference of Public Health Veterinarians, 
American Veterinary Medical Association, and American Nurses Association have 
aided Congress with their expert knowledge and support. Some members of these 
groups are really the pioneers in the campaign, for some have called for this legisla- 
tion as far back as a decade ago. 

Poultry Inspection Bills. “Extensive hearings were held by both a House 
Committee and a Senate Committee at which all interested parties were 
invited to comment on the proposed poultry inspection legislation. As the 
hearings progressed, all parties gradually arrived at an agreement that a 
poultry inspection law enacted by the Federal Congress not only [would 
serve the American consumer but would benefit the poultry producer and 
the poultry packer. The Federal Meat Inspection Law* came in for a good 
deal of attention during the hearings and there was general agreement that 
a poultry inspection law' should provide inspection coverage similar to the 
Meat Inspection Law. 

For a while there was some disagreement as to whether the poultry 
inspection legislation should include a provision for ante-mortem inspection. 
It was pointed out that even in the Meat Inspection Law’ the ante-mortem 
provision is not mandatory. Quoting from the Meat Inspection Law, it 
was shown that the Secretary was given discretion as to whether ante- 
mortem inspection would be conducted while all the other provisions of the 
law' are couched in “shall” language, A lively discussion ensued on this 
point, however, testimony of qualified witnesses was convincing that ante- 
mortem inspection is essential to assuring that only healthy birds will be 
brought into the poultry processing plants. The proponents of ante- 
mortem inspection prevailed and the law containing this provision was 
finally signed by President Eisenhower on August 28, 1957 (Appendix, p. 510). 
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ELEMENTS OF MEAT HYGIENE 


Meat hygiene is n branch of the larger subject of food hygiene, both 
having objectives in common. The methods necessary to be used in attain- 
ing these objectives for meat differ considerably from those considered to be 
adequate for most other kinds of food. Animals and poultry are subject 
to disease and other afflictions which make them unfit for use in the prepara- 
tion of human food. It is not enough that the meat which is offered to the 
consumer for purchase as food appears to he normal. lie expects to get 
meat which is produced from healthy animals and poultry under conditions 
which will assure elimination of diseased material and freedom from con- 
tamination and adulteration. Meat hygiene is distinguished by the methods 
that are necessary to be employed to accomplish this. 

It is common knowledge that the application of the principles of meat 
hygiene cannot be entrusted to butchers and similar personnel employed 
by packing houses since they are primarily concerned with production prob- 
lems, profits, and other interests not always consistent with good practices 
of food handling. Furthermore, animals, poultry, and slaughterhouses 
being what they are, it is imperative that each step in the dressing of the 
carcass and related activities receives the personal attention of a trained 
inspector. 

Ante-Mortem Inspection.— The health of the animals and poultry is of 
initial concern. Examinations are made of each animal prior to slaughter for 
the purpose of eliminating those which are unfit for the preparation of food. 

Post-Mortem Inspection.— The carcass of each animal and bird passed 
for slaughter is examined to eliminate it or any part of it if diseased or 
otherwise unfit. Many diseased and otherwise unfit conditions affecting 
animals and poultry are not detectable on ante-mortem examination. A 
careful post-mortem examination is therefore necessary. Possible sources 
of contamination which attend a dressing operation are eliminated or 
controlled. Unclean equipment, hides, skin, feet, feathers, diseased mate- 
rials and the contents of sinuses, digestive tract, uro-genital tract, and the 
udder are e\ er-present sources of contamination attending the dressing 
of carcasses of food animals. 


Beinspection. As the meat leaves the slaughtering department it is 
only starting on its way to the consumer. Continued inspection super- 
vmon is conducted to assure its remaining clean and wholesome during 
its handling and manufacture into a great variety of food products. This 
supervision pards against contamination of the meat. It is a control 
an<1 misrepresentation. Also, it eliminates from 
the food supply meat which 18 unfit, adulterated, or misrepresented. 

(SS) 
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Sanitation.— This begins in the livestock and poultry pens and is a factor 
during each step in the handling of food animals, poultry, their carcasses, 
and the meat derived therefrom until it reaches the consumer. This is 
sometimes referred to as environmental sanitation. As the term implies, 
attention is given to every detail in the environment where meat is handled. 
This includes many of the structural aspects of the premises, water supply, 
sewage disposal, equipment of all kinds, personnel employed in the handling 
and preparation of the meat, and all similar details making up the environ- 
ment to which the meat is subjected. 

Condemnation and Destruction of Unfit Materials.— The detection of 
unfit animals, poultry, carcasses and parts, and meat products is followed 
by their immediate condemnation by an inspector, and they are then 
promptly destroyed for food purposes under his supervision. 

Adulteration. — Nothing should be added to the meat during its handling 
and preparation which might impair its wholesomeness. Neither should 
any substance be added which is not normal to, or which is not expected 
by the consumer to be an ingredient of, a particular meat product. 

Misrepresentation. — The meat as it is prepared for purchase by the 
consumer should not bear any mark or label which is misleading. Neither 
should it be packaged in a way that would be misleading as to its identity, 
quality, or quantity. 

General.— It is of more than passing interest that the agency selected for 
.the administration of the meat control legislation both in 1S91 and in 1900 
was and still is located in the U. S. Department of Agriculture. The agency 
selected had the formal designation of Bureau of Animal Industry and it 
was in effect the federal veterinary service. 

The veterinarians who were given the responsibility to administer the 
Federal Meat Inspection Law accepted the total program identified in the 
legislation and proceeded to organize it so as to give full effect to the legis- 
lative coverage. They were not surprised to find that the new law covered 
considerably more than a regard for human health. In fact, from their 
experiences in dealing with meat production in the industry between the 
years 1891 and 1 900 and their exposure to expressions of public opinion 
and interest, they would have been surprised if the new law had confined 
itself solely with a concern for human health. These veterinarians who 
organized the meat hygiene program under the law of 3 900 had the advan- 
tage of several things. The consumer interest was clearly displayed in 
public expressions during that period. They also had vivid memories of 
the frustrating experiences that attended their efforts to administer inade- 
quate meat inspection legislation during the 1891-1900 period. 

Adequate ante-mortem and post-mortem routines are obvious to anyone 
ns essential elements of a meat hygiene program. In fact, they characterize 
meat control programs by contrast with other programs of food control. 
They have received so much attention that they tend to overshadow the 
other essential elements of the program of meat hygiene as it has been 
developed and administered to satisfy the total consumer interest. Keen 
these ante-mortem and jwst-mortem routines frequently have not been 
fully understood in terms of their objectives. There is an inclination to 
think of these routines ns being concerned only with human health. They, 
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of course, have human health as one of their primary objectives but these 
routines are calculated to satisfy a broader consumer interest. It does no 
take much of a consumer survey to reveal clearly that the consumer 
demands normal, clean meat tissue for his dollar. Normal does not only 
mean that the product will not produce sickness. The consumer knows 
there are many loathesome conditions affecting animals which are not, 
in fact, transmissible to man. He insists that all of these loathesome con- 
ditions be eliminated from his food supply. Similarly, the meat must be 
clean. It is not enough that it is sterile and will not make him sick. It 
would be foolhardy to attempt to justify the inclusion of sterilized filth 
in the consumers’ food supply. _ . 

When the term “consumer protection” is used to identify the objectives 
of a program of meat hygiene, it must be given the meaning that accords 
with consumer interest. Were consumer protection to be considered only 
in terms of human health, the control program would fall far short of 
consumer interest and it could not expect to have public confidence. 

The consumer protection contemplated by meat inspection legislation 
goes beyond protection of human health to include protecting the consumer 
in his demands for the observance of common decency in the production 
and distribution of his meat supply. The consumer is protected against 
adulteration both as to harmful and unexpected ingredients. He is pro- 
tected against mislabeling. He is protected against the use of improper 
methods in the production of meat food products and in their distribution. 

The veterinarian is given the duty to discharge full responsibility in all 
of these areas of program coverage. The biological controls which come 
significantly in the area of veterinary competency are so interwoven with 
the total control picture in administering the program that the veterinarian 
logically is selected to be given full administrative responsibility. This 
means that the veterinarian acquires competency in the total field. He 
becomes enough of a packinghouse architect to review and evaluate meat 
packing plant construction and facilities as they relate to the inspection 
routines and proper handling of product. He knows as much about the 
products of the packing industry as a plant superintendent. He knows what 
it takes to evaluate effectively proposals for the use of new additives. He 
knows how to go about prescribing a standard of identitv for a meat 
product. He familiarizes himself with all aspects of fair trade practice in 
his review of labeling material. He knows how to handle an organization, 
maintain sound working relationships with industry, and keen good public 
relations. * 


Reviewing plant facilities to determine their adequacy for operatior 
under a meat hygiene program is a complicated and involved process. It 
means identifying standards for a long list of structural, lavout. and equip- 
ment facilities. Fo do this requires the reviewing officer to know as much 
rmtT'M 0 "lacking plant as a packing plant architect, and tr 
** n thc ,<w a ' ! ?p;">p new ami better facilities and material; 

iSiTTTn'w " fioo<1 iob " *•»■. tml contribution- 
an made m the interest of both the public and industry. 

I.""'™ 1 . cnntro1 nm ' ftl at , airing the use of methods of nrenaratior 
that will in no way effect the wholcsomcness of the product inquires fut 


A NTE-MOR TEM INSPECTION 


31 


knowledge of manufacturing methods used by industry. Manufacturing 
methods are neither uniform as between plants nor static in application. 
There is a normal tendency to vary preparation methods for the same 
product as it is produced throughout industry. Also, members of industry 
are continually experimenting with changes and methods with the objective 
of making their respective products more competitive. 

The “additive” subject is an important one. The packing industry is 
resourceful and enterprising, and it is working constantly in pilot plants 
trying out materials of all descriptions that might have usefulness in the 
wide range of industry’s products. Actually, the industry participates in 
investigations made bv other food industries and the many commercial 
chemical and biological laboratories. Under the meat hygiene program an 
inspected packer who wants to use a new additive is entitled to know 
promptly whether the additive is acceptable, and, if not acceptable, he is 
informed fully in what respect it fails to meet the requirements. New addi- 
tives cannot be rejected arbitrarily. A standard of acceptance is applied 
to a proposal to use a new additive, and the standard uses only those 
criteria that can be demonstrated as being necessary to safeguard the con- 
sumer. Inspection programs are constantly reminded that the} r must not 
impose restrictions unnecessarily in the way of progress. The test required 
of a new additive to assure its harmlessness is justified in terms of necessity 
to attain that objective. It is required to be demonstrated that the additive 
serves a useful purpose. Furthermore, investigations must be conducted 
to make sure that even though the proposed additive is harmless as intended 
to be used, it will not result in adulteration or concealment of inferiority. 

Standards of identity for foods have also come in for a good deal of 
attention since the inclusion of such authority in the Food and Drug Act 
of 1938. Actually, the authority has been included right along in meat 
inspection legislation even though it has only been used to any significant 
extent in recent years. The routine that is applied in setting up a standard 
of identity for a meat food product is detailed and exacting. The keynote 
is to identify what is called consumer expectancy with respect to the meat 
product for which the standard is to be prescribed. Consumer expectancy 
can only be demonstrated by collecting that amount of factual material 
that can be depended on to come up with a clear finding. This is essential 
because nil parties affected by the standard have an opportunity to, and 
frequently do, challenge the decision. Challenges might be received from 
many sources including consumer groups, industry groups, and even other 
control agencies. 

Isabel review is probably the most demanding of any of the responsibilities 
undertaken by the veterinarian in charge of a meat hygiene program. All 
of the sides, advertising, and merchandising talents of a great industry in- 
cluding some of the best in the business are reflected in the wording, 
design, and makeup of labels as they are presented for approval. Every 
conceivable word usage and design calculated to sell the product is evalu- 
ated in terms of truthful labeling, and the administration of this phase of 
the program requires a knowledge anti application of every fairtrade prac- 
tice concept. 

Even with nil this technical cornjictcncy, the program's success depends 
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on a number of intangibles. For example, the meat inspection organization 
with its far-flung assignment of personnel functions effectively only u 
even’ man is dedicated to his work, is loyal, and is of high integrity. A plan 
of supervision for meat inspection personnel is worked out and applied 
intelligently to accomplish these results. When industry subject to the 
inspection control has confidence in the program as it is applied to its 
operation, unnecessary friction and controversy are avoided. The P r0 8?® 
is applied uniformly *at all plants subject to the inspection control, the 
inspection program makes every effort to acquire a reputation for honesty 
and fair dealing. _ _ .. 

Good public relations are just as important in this enterprise as in all 
others that are organized in the public interest and rely on receiving public 


support. , 

The foregoing emphasizes aspects of the meat hygiene program that ao 
not in all cases have a direct relation to human health. The ante-mortem 
and post-mortem inspection routines and the sanitation controls that are 
geared to the protection of human health constitute, of course, the keystone 
of the program. These routines are constantly under review to assure their 
effectiveness. Under constant review are investigations that are made 
throughout the world which Telate to chemical and biological questions that 
have a bearing on food and its relation to human health. 

A number of very substantial demands on a food control veterinarian 
involving important responsibilities have been stressed, with only casual 
mention of those that are usually considered as being in the field of the 
basic veterinary sciences. Actually, the application of these sciences to 
the objectives of a meat hygiene program is essential. Anatomy, pathology, 
histopatbologv, physiology, parasitology, biochemistry, arid* bacteriology 
are the obvious ones. The veterinarian soon finds, however, that with the 
exception of anatomy, these subjects must be re-lenmed and given a food 
control application if he is to use them intelligently. 

The food control veterinarian is amazed when he finds that he should 
know everything about subjects that are not too well understood. For 


example, he must learn all he can about the biology, chemistry, and enzy- 
mology of rouble, fat, and connective tissue as meat. He dees this because 


industry’s scientists use their knowledge of these subjects in developing 
new products and to promote the use of many additives. 

Reports of investigations in the fields of ’pathology, bacteriology, and 
parasitology are evaluated in terms of meat products and the consumer’s 
intend. 'Ilie fowl control veterinarian finds that investigations in these 
fields aro rarely directed toward his interest. Investigation in a disease 
en’ity i, usually fnniosl on clinical interests or research which has a 
clinical application. When an incidental human food interest arises in 
connection with such mitigation, it is usually expressed as a philosophy 
or livpntlies,,. Purl, material micht contain sifuiilicant leads for the food 
cnntruUctcnnannn hut hr must evaluate these- expression. In terms of his 
nfnuts to apply them to lus fond eontrol responsibility. 
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ANTE-MORTEM INSPECTION 

Competent ante-mortem inspection gives the only assurance that unfit 
animals and poultry will be handled in the fertilizer plant rather than proc- 
essed as food. It is well known that sometimes stock raisers will ship sick 
animals for slaughter for food. Furthermore, many conditions develop 
while they are in transit to meat packing plants which might make the 
difference between profit and loss in a carload. It is only through the 
diligence of the ante-mortem inspector that unfit animals and poultry are 
kept out of departments where carcasses are handled in the course of their 
preparation as human food. 

Animals.— General.— In order that the ante-mortem inspection can be 
conducted properly it is necessary to have adequate facilities. The animals 
are placed in properly lighted holding pens where the inspector can move 
freely among them and view them both at rest and in action. Equipment 
is provided for restraining those animals which the inspector requires to be 
segregated for closer examination and for such identification as he may 
consider to be necessary. 

The animals that are found to be affected by some abnormal condition 
come within three classes; (.4) those that are found to be unfit for slaughter, 
(B) those affected with a localized condition, and (C) those with a condi- 
tion which has not advanced to the point which renders the animal unfit 
but which might influence the disposition of its carcass on post-mortem 
examination. 

A. Animals found to be unfit for slaughter for food purposes are of two 
kinds. (1) Those which have reached that condition where treatment 
is impracticable, in which case they are condemned without sending them 
to the slaughtering department. They are then disposed of under the 
supervision of the inspector. (2) Those animals which arc found to be 
affected b}* some condition which might respond to treatment. Generally, 
no facilities are provided on the premises of meat packing plants for the 
segregation and treatment of sick animals. In fact, an attempt to maintain 
such facilities on the premises may constitute a nuisance and interfere 
with the maintenance of good sanitary conditions. The treatment of sick 
animals, therefore, is accomplished somewhere outside of the premises and 
they arc returned to the slaughtering plant only after a complete recovery 
has been made. 

B. Animals affected with local conditions, such as fractures, abscesses, 
bruises, and the like, arc segregated for further examination. This exami- 
nation is for thc-purposc of determining the extent of the condition nnd to 
ascertain whether there is systemic involvement. The temperature of the 
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animal is taken, its respiration is noted, and the condition of exposed 
mucous membranes is observed. The results of this examination are 
recorded so that they are available when the post-mortem examination 
of the animal is conducted. The identity of each animal is maintained 
and it is slaughtered separately from the regular kill so that a more thorough 
post-mortem examination can be made. These animals^ are common!) 
referred to as "suspects/' This term is used since the animal, because of 
the local involvement, is suspected of having a condition which migb 
influence the disposition of its carcass or a part thereof on post-mortem 
examination. Figure 87 illustrates a metal tag used under Federal meat 
inspection. It is affixed to the animal’s ear as identification. The post- 
mortem findings are interpreted in the light of the condition found on 
ante-mortem inspection and disposition of the carcass and its parts is 
made accordingly. ^ # 

C. The third group indudes animals affected by a condition which has 
not advanced to the point that would render the animal unfit. Such 
animals are also designated as “suspects.” These animals are also segre- 
gated from the animals passed for slaughter on ante-mortem inspection 
and examined individually before being released for slaughter. The ante- 
mortem findings concerning their general appearance, temperature, respira- 
tion, and appearance of mucous membranes are also recorded so that they 
may be available when the post-mortem examination is conducted. These 
animals are also slaughtered apart from the regular kill and a thorough 
post-mortem examination is conducted on each animal. The ante-mortem 
condition is considered in connection with the post-mortem findings in 
finally disposing of a carcass or its parts. 

Cattle.— The inspector conducts his ante-mortem examinations by first 
entering the pen quietly so that he may observe the animals while they are 
at rest. He notices their general conduct to determine whether they are 
fatigued, or whether they are resting quietly. Should the animals give 
the appearance of fatigue, he looks for cases of so-called shipping sickness, 
lie notes the general appearance of each animal, particularly the respira- 
tion, which, if quickened, is an indication of some abnormal condition. 
All abnormal animals found at this stage are segregated immediately and 
taken to a holding pen equipped with a chute where they are examined 
individually. The next step^is to observe the animals in motion. This 
means getting them all to their feet and watching them move about. Both 
sides of the animal are observed so that conditions, such as epithelioma 
of the esc, ’lumpy jaw” and unhealed vaccination, will be detected. 
Animals so affected, as well as animals which move about stifflv, or are 
lame, are also removed to the holding pen and examined individually. 
Milk cows are oWrved for indications of mastitis. Signs of retained 
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muscular coordination, are unfit for slaughter. Calves with infected 
navels with or without joint enlargement are segregated for individual 
examination to ascertain whether the condition is general or localized. 
Calves showing systemic involvement connected with navel infection are 
not permitted to be slaughtered for food purposes. Where the condition 
appears to be localized, the calf is handled as a suspect. 

Swine. — Swine also are observed both at rest and in motion. The 
respiratory picture of a pen of swine at rest is important as it has a bearing 
on the general condition of a lot of swine. Care is exercised to distinguish 
between quickened respiration as a result of recent driving and the condi- 
tion as it might be an indication of respiratory involvement. In those 
cases where a lot of swine appears to be affected generally with some respi- 
ratory condition, the lot is handled as a unit and examinations are made to 
determine whether the condition is due to bog cholera or similar affliction. 
None of a lot of hogs affected with hog cholera is taken to the slaughtering 
department. The entire lot is removed for treatment and not slaughtered 
for food until the hogs have recovered from the condition. Where the lot 
of swine presents no general disease condition, those animals which show 
any abnormal condition are removed to the holding pen and examined 
individually. The usual separation into unfit animals and those which are 
permitted to be slaughtered as suspects is made. Stags and boars are 
separated from the regular kill and identified for examination for sexual 
odor on post-mortem examination. 

Sheep,— Sheep also are examined both at rest and in motion. Frequently 
during the warm months of the year individual sheep do not stand up well 
under shipping conditions. Sheep which are found to be weak are segre- 
gated and taken to the holding pen where they can be examined indi- 
vidually. These sheep are then separated into those which are unfit for 
slaughter and condemned and those which are permitted to be slaughtered 
as suspects. Sometimes several cases of tetanus will be observed in a lot 
of recently castrated lambs. 

Pathology. — -Disease conditions commonly encountered in making ante- 
mortem inspections arc mentioned here. Only a very brief discussion of 
the pathology of each condition is given since the veterinarian and veter- 
inary student arc presumed to be fully informed concerning the pathology 
of diseases of animals through other courses of study. The discussion in 
each case is intended to point up the significance of the disease as it relates 
to the handling of animals during ante-mortem inspection and to their 
suitability for slaughter for food purposes. 

Listerellosis.— This disease is most prevalent in the late winter and early 
spring, however, it docs occur at other times of the year. It affects cattle 
and sheep principally. Man is also susceptible. It is usually manifested 
as a disorder of the central nervous system. In ruminants, the disease 
docs not ordinarily sweep through a hen! but may affect 10 per cent or less 
of the animals over a fieriod of several months. Sheep appear to be more 
susceptible than cattle. The course of the disease runs more rapidly in 
sheep, and they seldom live more than from forty-eight to seventy-two 
hours In cattle, the disease runs for a week or more. 
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Etiology and Pathogenesis.— Lister ella monocytogenes is the_ causative 
organism. In natural cases of listerella encephalitis in ruminants 
organism has been isolated only from the central nervous system. 


N um ber of Animals Condemned for Various Diseases and Conditions on Antemorten 
Inspection Fiscal Year 1956 under Federal Meat Inspection 

Sheep , „ 

Cause of Condemnation Catlle Calves and Lambs Svnne Hors 

Degenerative and dropsical conditions: 

Anasarca 8 

Emaciation . . 14 _ 

Hydropic degeneration .... 6 " 

Miscellaneous 4 4 

Infectious diseases; 

Actinobacilloris and actinomycosis . . 7 

Blackleg ... 1 1 

Swine erysipelas J* 

Hog cholera ** 

Necrobacillosis and necrosis .... 1 

Miscellaneous 4 1 1 45 

Inflammatory' diseases: 

Enteritis, gastritis, peritonitis ... 3 2 1 1 

Mastitis 11 2 , 

Metritis 10 I 1 

Pericarditis 8 

Pleurisy and Pneumonia . ... 20 14 4 8 1 

Miscellaneous 3 1 2 

Neopla«ms: 

Carcinoma 3 

Epithelioma ... . . 1,165 1 

Miscellaneous 2 

Septic conditions: 

Abscess or pyemia 38 

Septicemia 12 3 1 5 

Toxemia 1 1 

Miscellaneous 1 1 

Arthritis ... 2 7 124 

Hyperkeratosis 2 

Immaturity . . 35 

Injuries .... 5 j 

Moribund . 948 730 411 481 3 

Pregnancy advances! or recent parturition: 6 1 

Sexual odor ...... 2 

Skin conditions . 1 

Suspect died in pens 324 83 , 01 349 

• Ml 20 77 427 

Tetanus 3 j 12 

Uremia 2 

Miscellaneous general 5 30 1 

ToUj 2,061 POO CO 5 1,02} 0 

Fie. 2 


.Symplomj.-A tew animals may become violent nt the onset of the disrate 
Vr ,rr .,' ,m,Ur Generally, the infected animal 
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temperature may be normal or elevated. Usually there is nasal discharge, 
and salivation occurs. 

Ante-Mortem Significance .— Animals showing symptoms of listerellosis 
are unfit for slaughter for food. Should the condition be such as to justify 
treatment, the animal is removed to premises where proper treatment can 
be undertaken. Animals which have recovered from this disease are 
passed for slaughter as suspects. 

Anthrax.— This disease is rather widespread throughout the United 
States. Large areas of infection exist in South Dakota, Nebraska, Mis- 
sissippi, Louisiana, Texas, and California. There are anthrax areas also 
in Vermont, New Jersey, Delaware, Wisconsin, Utah, Nevada, and Oregon. 
This disease affects all species of animals as well as man. Sheep and cattle 
are particularly susceptible, with a high mortality. Hogs are less suscepti- 
ble; there being a tendency for the infection to localize in the tissues in 
the region of the throat and neck. 

Etiology and Pathogenesis . — The spore-bearing Bacillus anthracis is the 
causative organism. Infection of cattle and sheep takes place through 
the alimentary mucosa or may result from bites of contaminated insects. 
In these animals, the disease usually appears as an acute rapidly fatal 
febrile condition with a terminal bacteriemia. The organism also enters 
through the mucous membrane of swine but the infection tends to become 
localized in the adjacent lymph glands. 

Symptoms.— Cattle and sheep are usually seen in the advanced stages 
of the disease. The animal trembles, staggers, and breathes with difficulty. 
Frequently there are discharges of bloody feces, urine, and saliva. Spasms 
occur in the final stages of the disease. Generally, anthrax in hogs is 
localized in the pharyngeal and parotid regions. Swelling of the neck 
may occur. This is difficult to detect on ante-mortem inspection unless 
the condition has progressed to the point where there is interference with 
respiration and swallowing. As the condition progresses toward asphyxia- 
tion, the mucous membranes become cyanotic. 

Antc-Moriem Significance . — Animals showing symptoms of anthrax are 
unfit for slaughter for food. Such animals are removed immediately from 
the premises since they are a dangerous source of infection. The pens 
and runways in which the afTectcd animals were handled are immediately 
cleaned of all straw, litter, and manure which are burned. The premises 
which hnvc been exposed to the infection are then disinfected by soaking 
the floor, fences, gates, and all exposed material with a 5 per cent solution 
of sodium hydroxide or commercial lye. The sodium hydroxide or com- 
mercial lye should contain at least 94 per cent of sodium hydroxide. The 
solution is prepared immediately before being used by dissolving 2$ 
pounds of sodium hydroxide or Ivc in 51 gallons of hot water. To be most 
effective, this solution is applied as near scalding hot ns possible. This 
sodium hydroxide solution is extremely caustic. The operator uses 
rubber gloves and boots to protect his Imnds and feet, and goggles to 
protect his eyes while performing the disinfection. A weak neid solution, 
such ns vinegar, is held in readiness should any of the sodium hydroxide 
solution come in contact witli the operator. 

Animals which have been given prophylactic inoculations with anthrax 
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biologies that contain live anthrax organisms are not slaughtered for food 
purposes within six weeks of the inoculation, and then only if there is no 
evidence of disease and there is no evidence of a reaction to the treatment. 
Those animals which show inflammation, tumefaction, or edema at the 
site of the inoculation are considered unfit for slaughter until the reaction 
disappears. __ . , 

This decision is based not only on a consideration of the condition of t tie 
animal but, of prime importance, avoidance of contamination with live 
anthrax organisms of the premises in which human food is prepared. _ 
White Scours of Calves.— This is an acute, infectious disease affecting 
very young animals. It is characterized by diarrhea and rapid exhaustion, 
and it occurs generally in the spring and fall months. 

Etiology and Pathogenesis. — The condition is most commonly caused 
by the Bacillus coli communis but it may be caused by any one of several 
virulent varieties of colon bacilli. The organism attacks the entire di- 
gestive tract, producing hemorrhagic inflammation of the abomasum, and 
to a lesser extent inflammatory changes in the intestines. 

Symptoms.—' The first symptoms appear within the first few days after 
birth of the animal. The affected animal becomes depressed and lies down 
much of the time. Diarrhea appears within a day or two of the infection- 
It is first yellowish, turning to grayish -white, sometimes foamy and 
blood-streaked, 

Ante-Mortem Significance.— C alves in which the white scours has not 
progressed to a condition affecting the general well-being of the animal 
are passed for slaughter as suspects. ^Tiere the calf has become so 
weakened by the condition that it has insufficient strength to walk into 
the slaughtering department, it is unfit for slaughter for food. 

Babies.— Occasionally, rabies is encountered when ante-mortem exami- 
nations are made of cattle. All mammalian animals and man and many 
birds are susceptible to the disease. 

Etiology and Pathogenesis.— The condition is caused by a filterable virus. 
The virus is found in the central nervous system of diseased animals as 
well as in the. salivary glands and in the saliva. Infection occurs usually 
through the bite of a rabid animal, the virus entering the puncture wounds 
caused by the bite. 

Symptoms.— Affected animals may show unrest, nervous irritability* 
and an uncommon aggressive behavior. Spasmodic convulsions may 
appear. The terminal symptom is progressive paralvsis followed by death 
of the animal. In some cases the stage of irritabilitv mav be absent or 
of brief duration. 

^ortem Significance.— Rabid animals are unfit for slaughter for 

Scrte.-This is a chronic, infection,, nervous disease of sheep and pos- 
>My coats which was first identified in the United States in April 1947- 
The disease ,s usually fatal and no effective treatment or vaccine has been 
k, “"™ «•»>• »t combattinc the disease is to dispose of the 
r |M ." *" "rplace « with diseas^free animals. Uiacnosis of the 

disease ■< difficult. It may be confused with listerellosir 
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Etiology and Pathogenesis .— Scrapie is believed to be caused by a filterable 
virus. The most trustworthy evidence of scrapie is the presence of vacuoles 
in the nerve cells of the brain and spinal cord. The disease is not trans- 
missible to man. 

Symptoms. —The animal may be nervous, apprehensive and excitable 
with slight tremors of the head and neck. It may drink increased amounts 
of water and maintain a good appetite. The temperature remains normal. 
Intense itching and rubbing is a characteristic symptom as the disease 
develops, hence the name, for the animal literally scrapes off its wool and 
even part of its skin. In spite of good appetite, the animal becomes weak 
and emaciated. Excitement may cause convulsions and coma. The gait 
becomes increasingly unsteady, the animal finally goes down and cannot 
get up and death ensues. 

Ante-mortem Significance . — Animals affected with scrapie are unfit for 
slaughter for food. 

Tetanus.— This is an acute, infectious disease occurring sporadically and 
affecting all animals. However, it is not common to see this condition in 
cattle and swine on ante-mortem inspection. 

Etiology and Pathogenesis.— Clostridium tetani is the cause of this disease. 
Its spores enter the body through soil contamination of wounds. The 
organism proliferates in contused muscle tissue and blood extravasations. 
The toxins formed by growth of the organism attack the nervous system. 

Symptoms .—' The condition is characterized by tonic spasms of the 
muscles with no resulting impairment of consciousness. The animal 
becomes stiff and finally is unable to move. 

Ante-Mortem Significance . — Animals affected with tetanus are unfit for 
slaughter for food. Conditions are generally unfavorable for treatment. 
The better course is to destroy the animal. 

Blackleg.— This is an acute infectious condition affecting cattle princi- 
pally and sometimes sheep and goats. It appears chiefly during the warm 
months. 

Etiology and Pathogenesis .— This condition is caused by the blackleg 
bacillus Clostridium fescri. The organism may enter the body through 
breaks in the skin or from the digestive tract. It localizes and develops, 
however, at a point where some destruction of tissue or extravasation of 
blood exists. The growth of the organism results in a local lesion charac- 
terized by gas formation and a toxic systemic involvement accompanied 
with high temperature symptoms. The affected animal is depressed and 
1ms a high temperature. The presence of a crepitant swelling in the 
musculature of a part of the body characterizes this disease. 

Ante-Mortem Significance . — Animals affected with blackleg are unfit for 
slaughter for food. They are removed for treatment or if treatment is 
impracticable, they arc destroyed for fowl purposes. 

Swine Erysipelas.— This is an infectious disease of hogs. Three forms 
are recognized: the acute (septicemic), the urticarial (diamond skin dis- 
ease), and chronic (arthritic). It has become rather prevalent throughout 
the mkhvestern States. The disease is more prevalent during the spring 
and summer, occurring only occasionally during the cold months. Man 
is also susceptible to the organism which produces this disease. In man. 
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the condition usually occurs as a local skin infection causing painful red, 
elevated lesions. .... , . - 

Etiology and Pathogenesis. —The organism Erysipelothrxx rhusiopatnue 
is the causative agent. The infection usually occurs through the digestive 
tract, taking on the form of a septicemia. Indications are that the organ- 
ism is not found in the blood stream as the animal recovers from the 
condition or the condition becomes localized. , .. 

Symptoms .— In the septicemic form of the disease, the animal is dull 
and depressed with a high fever. A characteristic redness usually appears 
in spots on the abdomen, the axillary region, and the inner surface of 
the thighs. Urticaria characterizes a more benign form of the disease. 
Chronic erysipelas occurs chiefly in the form of an arthritis. 

Ante-Mortem Significance .— Animals plainly affected with the septicemic 
form of swine erysipelas are unfit for slaughter for food. Those suspected 
of being affected with swine erysipelas or with a localized condition of that 
disease are handled as suspects. 

Vesicular Exanthema. — This condition affects swine and has been seen 
in the United States only in the western coastal area. It is distinguished 
from foot-and-mouth disease since it is not transmissible to cattle. It is 
an infectious, contagious condition but it does not spread so extensively 
as foot-and-mouth disease. 

Etiology and Pathogenesis . — The condition is caused by a filterable virus. 
The liquid expelled from the vesicles which form on the mouth, tongue, 
and feet is very infectious. 

Symptom.*.— Large vesicles form in the epithelial covering of the lips, 
snout, tongue, and in the skin of the feet between the claws or around the 
coronary band. Udder and teat lesions may be found on nursing sows. 
The animals run a high temperature during the formation of the vesicles 
which subsides as the vesicles break and the resulting ulcers progressively 
heal. 

Ante-Mortem Significance .— Animals affected with vesicular exanthema 
accompanied by acute or active lesions or an elevated temperature are 
unfit for slaughter for food. If treatment of these animals is practical 
they are removed from the premises for the purpose. Otherwise they are 
destroyed for food purposes. Animals which have recovered to the extent 
that the lesions are healing and the temperature range is normal are 
handled as suspects. 

Vesicular Stomatitis. -This disease affects horses principallv, although 
natural injection sometimes occurs in cattle and rarelv in swine. This 
distinguishes it from foot-and-mouth disease. Sheep have been infected 
experimentally. \ esicular stomatitis of cattle is verv rarelv encountered 
in making ante-mortem inspection. 

EliofojjMiruf rather nr.rn.-A filterable rims is the causative agent of 
this condition. T4ie infection is believed tn gain entrance through abrasions 
or injuries of the mouth and ,s picked up from contact crith infected 
animals or from infect id feed or troughs. 

W-r. -Vesicles form on the tongue and in the mucous membrane 

GrneraK Th ” “ “ TO ’ n, k nn! "> «•*!> Mgh fever and salivation. 

Grncrallc , s cries do not appear on the udder or feet. As the temperature 
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returns to normal and the vesicles rupture, the sore surfaces heal readily 
unless they become affected with a secondary infection. 

Ante-Mortem Significance. — Cattle affected with vesicular stomatitis in 
the acute stages are unfit for slaughter for food. Animals recovering 
from the condition, with normal temperature and with lesions in the process 
of healing, are handled as suspects. 

Parturient Paresis.— -This is a condition of paralysis and loss of conscious- 
ness occurring usually at the termination of parturition. It develops much 
more commonly in cattle than in other species of animals. 

Etiology and Pathogenesis.— The cause of the condition is unknown. 
Certain predisposing factors have been identified with the condition. It 
is a generally accepted theory that attacks are precipitated by an acute 
fall in the blood calcium concentration, but the responsible factors have 
not been definitely determined. The condition usually affects cows that 
are especially good milkers and occurs more frequently during the fifth 
to tenth years of life. 

Symptoms.— There is no fever. The attack usually occurs one to three 
days after parturition. The characteristic paralysis and depressed con- 
sciousness are occasionally preceded by a brief period of excitement. 

Ante-Mortem Significance.— An animal affected with this condition is 
unfit for slaughter for food. Should conditions warrant, the animal is 
removed to a location where treatment can be undertaken. Should 
recovery be effected, the animal is handled as a suspect. 

Railroad Sickness.— This condition, which is similar to parturient paresis 
in many respects, affects cows which are usually in the advanced stages of 
pregnancy and occurs during or after a long continued transportation 
by rail. 

Etiology and Pathogenesis. — The cause of this condition is also unknown. 
Since it occurs invariably in the animal being shipped for long distances 
in a standing position in a crowded, hot railway car, such handling of 
the animal may be regarded as responsible for the onset of the attack. 

Symptoms.— The condition develops progressively from an attitude of 
unrest to an uncoordinated condition associated with a staggering gait. 
Consciousness is gradually lost. The animal presents a picture very much 
like parturient paresis. 

Ante-Mortem Significance. — Animals affected with railroad sickness arc 
unfit for slaughter for food. "Where practical, they are removed for treat- 
ment which, if undertaken promptly, is usually successful. Animals that 
have recovered from this condition arc handled ns suspects. 

Epithelioma o! the Eye.— This condition is most commonly encountered 
in cattle and consists of a carcinomatous involvement of the orbital region. 

Etiology and Pathogenesis. — The cause is not definitely known. Lack 
of pigment in the ocular mucosa of certain breeds of cattle and irritation 
by sand and other irritants are believed to lx? predisposing factors. The 
earcinoma begins in the mucosa of the lower lid or in the membrann nic- 
titnns from which it extends into the entire orbit, surrounding hone, and 
adjacent region. 

Symptom*.— There are considerable swelling and inflammatory changes 
as the condition develops. Areas of necrosis form and there is considerable 
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discharge from the lesion. Metastasis to the parotid region frequently 


Antc-Hortem Sigmficance.-Atdmah affected with this condition are 
considered unfit for slaughter for food when the eye has been destroy ea 
or obscured by neoplastic tissue showing extensive infection, suppuration, 
and necrosis, "or if the condition is accompanied with cachexia. Animals 
affected with this condition to a lesser extent are handled as suspects. 

Actinomycosis and A ctinob a cillosis . — These conditions are considered to- 
gether because they present a very* similar ante-mortem picture even 
though they are produced by two different organisms. These conditions 
are seen in cattle. They are both transmissible to man. 

Etiology and Pathogenesis.— Actinomycosis is caused by the “ray fun- 
gus”, Actinomyces boris. Actinoba cillosis is caused by* the organism Act- 
inobacillus lignieresi. Actinomycosis usually affects the bony' structures 
of the head, especially the mandible, whereas actinobacillosis usually 
affects the soft tissues in this area, such as the tongue and lymph glands. 

Symptoms.—' The conditions are characterized by enlargements occurring 
in the cervical region in the form of large abscesses which may* or may' not 
be discharging pus when seen on ante-mortem inspection. When the 
condition affects the bone there is also considerable enlargement of the 
area with or without discharge. 

Ante-Mortem Significance.— Animals affected with these conditions are 
handled as suspects unless the condition is accompanied with cachexia, 
in which case the animal is unfit for slaughter for food. 

Shipping Fever.— This condition is sometimes called hemorrhagic sep- 
ticemia and affects both cattle and sheep. It is commonly* associated with 
the hardships experienced by* livestock during shipping, and inclement 
weather appears to be a predisposing factor. 

Etiology and Pathogenesis.— The hemorrhagic septicemia organism 
probably plays a secondary role; the nature of the primary infective agent 
is not known but is thought by some to be a vims. Shipping fever in 
many respects resembles influenza-type virus diseases. 


Symptoms.— The onset of the condition is rapid. Affected animals show 
an elevation of body temperature ranging from 104'* to 107° F. The 
condition is characterized by general depression of the animal and distressed 
breathing accompanied with a hacking cough, swollen, watery eves, and 
a mucopurulent discharge from the nose. Swelling may appear beneath 
the skin of the head, throat, or dewlap. The tongue is often extensively 
swollen and, because of the irritation of its tongue and throat, the animal 
drools and slobbers. Shivering and muscular trembling may be evident, 
^mall hemorrhages may be seen in the mucous membrane of the nostrils. 
The condition sometimes develops into pneumonia. 

Ante-Mortem Significance.— An animal in the acute stages of this condi- 
tion is unfit for slaughter for food. It may be removed to a location 

™ r l^ t T nt J , Ca , n ** undertaV:en - An animal which has sufficiently 
recovered is handled as a suspect. 

Poi«mi=r.-This condition fa sometimes called “alkali disease” 
'}"Y * r! " rl, " t relereum-contaminated feed. The princi- 
pal area, of sclcn.fcrons soil, wl„cl, produw plants of excessive selenium 
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content are in South Dakota, Montana, Wyoming, Nebraska, and Kansas. 
Other States in the Great Plains and Rocky Mountains contain a few of 
these areas. 

Etiology and Pathogenesis. —The excessive amount of selenium in grain 
or forage grown on seleniferous soils is the cause of the so-called “alkali 
disease.” The condition is manifested principally by its effect on the 
hair and horn producing tissue. Removal of animals from selenium- 
contaminated feed is corrective of the condition. 

Symptoms. — There is an alteration in the growth of horns and hoofs, 
and a loss of hair from the switch of cattle and from the back of swine. 
Affected swine show a general scarcity of hair but this is most marked along 
the back, the shoulders, and the hips. The tissue in the region of the 
coronary band from which the hoof develops becomes swollen and in some 
cases appears to have lost its ability to produce horny tissue. 

Ante-Mortem Significance. — Where the animal is so affected as to indi- 
cate that it had not been removed from the selenium-contaminated feed 
for sufficient time to bring about a correction of the condition, it is unfit 
for slaughter for food. If, however, the animal appears to be in good health 
and shows a tendenc}' toward the return of its hair coat and new horn}' 
tissue is evident above the abnormal hoof condition, it is passed for 
slaughter but handled as a suspect. 

Fluorine Poisoning (Fluorosis).— Fluorine is a cumulative poison. It is 
widely distributed in nature in soil, rocks, water, and plants. Concentra- 
tions of fluorine in the soil sufficient to contaminate grain and plants grown 
thereon have been reported in parts of Arkansas, California, South Carolina, 
and Western Texas. The principal source of trouble with fluorine poison- 
ing has been in connection with feeding mineral mixtures containing natural 
phosphatic limestone or rock phosphates which are usually high in fluorine. 
Poisoning of livestock has also occurred from eating vegetation contamina- 
ted with fluorides in the vicinity of aluminum manufacturing plants. 

Etiology and Pathogenesis. — Fluorine has a marked affinity for calcium 
and its toxic effect in the animal body is probably due to its interference 
with normal calcium metabolism, A high calcium diet apparently tends 
to lessen the retention of fluorine. Fluorine poisoning is characterized 
by bone atrophy, abnormally structured osseous tissue, and irritation of 
the gastrointestinal tract. 

Symptoms.— Generally, the symptoms consist of abnormal teeth and 
bones, stiffness of joints, loss of appetite, and emaciation as the condition 
progresses. 

Ante-Mortem Significance. — An animal affected with fluorine poisoning 
is unfit for slaughter for food. It may be removed for treatment which 
would contemplate placing it on feed not contaminated with fluorine. 
Such treatment permits gradual elimination of fluorine concentration in 
the animal; however, the bone and teeth developments are not reversible. 
An animal which responds to treatment is passed for slaughter but handled 
as a suspect. 

Hyperkeratosis.— Tliis condition is sometimes referred to as “X” disease 
of cattle. It was first reported in the United States in 1939 in New York 
State. It has l»ecn reported as occurring only in cattle. 
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Biology and pathogenesis .— Hyperkeratosis lias been found to be caused 
by the injection of substances containing chlorinated naphthalenes olvAucn 
penta-, hexa-, and beptachlorinatcd naphthalenes are the most toxic. I n^e 
chemicals occur in lubricants, wood preservatives, and cresylic type dis- 
infectants. They have also been identified in toxic pelleted feeds and 
from affected cows. The condition is characterized by hyperkeratosis 
involving the skin, muzzle, and inside of the mouth. The areas of skin 
most commonly affected are tho*e between the hind legs, behind the ears, 
and sides of the neck and shoulder extending over the sides of the anunal. 

Symptom 3.— The skin becomes hard, thick, and wrinkled, sometimes 
developing wart-like protuberances or proliferations. Such proliferations 
also sometimes occur on the muzzle, inside the checks, and on the tongue, 
palate, and gums. Ulceration of the mouth and skin may occur due to 
secondary infections. 

Ante-Mortem Significance . — When the condition has progressed to the 
point where the animal shows systemic involvement, cachexia, or emacia- 
tion, it is unfit for slaughter for food. If the condition appears to be 
localized, the animal may be passed for slaughter but handled as a suspect- 
Poultry.— General.— Live poultry is usually received at the slaughtering 
plant in coops, baskets, and batteries loaded on trucks. Frequently the 
poultry is hung directly onto the slaughtering line from these trucks. There 
are usually facilities in the slaughtering plant for holding poultn- prior to 
slaughter in which case the poultry is transferred from trucks to batteries 
in the holding area. Slaughtering pens are used for holding certain classes 
of poultn', usually ducks, geese, and, on occasion, turkeys. These 
pens usually accommodate a large number of birds which are hung on 
the slaughtering line directly from the pen. The inspector has an 
opportunity to obsen'e the birds between the time they arrive at the 
slaughtering plant and when they are hung on the slaughtering line. In 
slaughtering off trucks, the inspector observes the birds at rest in a line of 
coops or baskets prior to start of removal of birds for transfer to the 
slaughtering line. In plants where poultry is held in batteries in a live 
poultry area or room awaiting slaughter, the inspector observes the birds 
at rest in the batteries. In such case, the batteries are so arranged as to 
afford an adequate space for the inspector to move freely between the rows 
to conduct his inspections. 

In all cases, adequate lighting is provided so that the inspector can observe 
the individual birds in whatever manner they are held. Overloading is 
avoided in coops, batteries, and compartments which contain that number 
of birds consistent with good commercial practice, humane methods of 
transportation and handling, and opportunity for the conduct of ante- 
mortem inspection. 


Individual birds are handled as observation of clinical svmptoms and 
appearance of the bird w arrant. The inspector handles the birds from time 
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affected with a condition which has not advanced to the point which makes 
the bird unfit for slaughter but which might influence the disposition of its 
carcass on post-mortem examination. 

A. There are two classes of birds that are found on ante-mortem inspec- 
tion to be unfit for slaughter for food purposes. (1) Those in a moribund 
condition from disease or other cause such as heatstroke or injury resulting 
from trauma. These include birds that have reached a condition where 
treatment is impracticable. In these cases the birds are condemned without 
sending them to the slaughtering department. They are destroyed and 
denatured under the supervision of the inspector or otherwise handled under 
his supervision in a way that will assure their elimination from the food 
supply. (2) Sometimes birds that are regarded as being unfit for slaughter 
for human food may be affected by a condition that might respond to 
treatment. Such treatment is undertaken off the premises of the slaughter- 
ing establishment and is under the supervision of an official having poultry 
disease control responsibilities. 

B. Injured birds that are otherwise strong and in good health may be 
handled as “suspects” and taken into the slaughtering department for 
post-mortem examination to determine their fitness for human food. These 
birds are bandied according to the routine described for “suspects,” 
referring to animals on page 34. 

C. This group includes birds affected by a condition to the point which 
would not render them unfit for slaughter. These birds include those which 
have some clinical symptom or condition which warrants their being retained 
as “suspects” but not condemned on ante-mortem inspection. They arc 
handled as “suspects” taken to the slaughtering department where they 
arc given a special post-mortem examination. The ante-mortem findings 
are considered along with the post-mortem findings in determining whether 
the carcasses from such birds can be regarded as being fit for human food. 

Diseases Transmissible to Man.— The transmissibilitv of ornithosis to 
man has created some special problems in the poultry industry. Workers 
employed in poultry packing plants, especially those handling the live 
birds and those working at the slaughtering, plucking, and eviscerating 
positions in the dressing operation, have on occasion contracted the disease 
from nffcctcd birds in varying degrees of severity. In fact, there have been 
cases of severe illness and death following the contraction of the disease by 
these workers. There is no record of eviscerated carcasses transmitting 
the disease. 

Public health officials, therefore, as well ns poultry disease control 
officials, have a real interest in occurrences of ornithosis in poultry. Close 
liaison has been developed between these officials and poultry inspection 
programs, and arrangements have been worked out whereby veterinary 
poultry inspectors report occurrences of ornithosis arid other poultry disease* 
that are transmissible to man whenever such conditions are detected by 
them in the poultry packing plant. The following which is quoted from 
an order issued by the Federal Poultry Inspection Service to its field 
organization is an example of such an arrangement: “The inspector in 
charge should, in rases which have nnui-rd suspicion of or»itho>is or any 
other di-ease directly tmiiMiiis-ible to man, make every effort to learn the 
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flock history through the official plant management personnel pick-up 
crews, trucker, and so forth, and advise the plant management of the sus- 
picion. Inquiry should he made through the plant management personne 
as much as possible and through them see that appropriate local pub ic 
health officials, state veterinarians, and livestock sanitary officials are 
informed. Those persons will have the opportunity to investigate proper j 
the suspicions and working with them the inspector in charge will see tha 
blood and tissue specimens are collected for transmittal to the appropria e 
laboratories. The flock owner shall be advised at once of the suspicion o 
ornithosis or other disease condition transmissible to man, and the slaughter 
of the balance of the suspect flock deferred pending further checking oi 
flock history and action by state and local officials. They may 'visa to 
quarantine the flock and supervise a treatment procedure before release 
and slaughter of the flock in line with what is permissible, following as 
laboratory diagnosis and proper indications of flock health conditions. 1* 
no clinically ill birds have been observed but the post-mortem inspector has 
noticed suspicous lesions, he should make or have inquiry made of the 
ante-mortem inspector prompting closer observation and proceed as just 
outlined when the ante-mortem inspector was the one to observe suspicious 


clinical symptoms. 

P a tholo gy . Usually , when conducting his ante-mortem inspection of 
birds, the inspector has no history or knowledge of the flock to aid him m 
making a diagnosis of his findings. The veterinarian’s decision as to whether 
a bird is fit for slaughter for human food is based on an appraisal of the 
symptoms and lesions of the individual bird and of the flock. He may also 
have some information on the current poultry disease conditions in the area 
where the birds originated. 

Respiratory Disease Complex.— The respiratory' diseases of birds are of 
great importance in ante-mortem inspection of poultry' for two reasons. 
First, the respiratory system of birds is so constructed and arranged that 
a sudden, forceful expiratory effort cannot expel accumulating discharges 
from the air passages.^ This is due to the lack of a muscular diaphragm 
in birds and the ramification of the bronchi to the air sacs and hollow 
bones. Respiratory diseases, therefore, are not usually confined to the 
upper air passages or even the lungs as is the case in mammals. This 
anatomical arrangement allows the widespread contamination of the res- 
piratory system with disease organisms and exudates. 

Secondly, the respiratory’ diseases of birds are widespread, economically 
\ery important, and commonly, there are multiple infections of different 
agents complicating the disease picture. There are various viral agents, 
pleuropneumoma-like organisms, and bacteria which contribute to the 
respiratory disease complex. 

The more important respiratory diseases are discussed here as the diseases 
appear when uncomplicated. However, there is some doubt that chronic 

^r s r ever OCCUrS in the field " ithout bei "8 complicated with 
a \ ariety oi causative agents. v 

The identification of a specific respiratory disease on ante-mortem inspec- 

Ssh^'thSi bj ' the a' aCt th,,t are SfficuU to dis- 

tmpuish and that diseases tend to occur simultaneously. The most common 
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respiratory diseases in birds in the United States are Newcastle disease, 
chronic respiratory disease, infectious bronchitis, with occasionally infectious 
laryngotracheitis and hemophilus gallinarum infection. 

Although birds cannot cough as mammals do, they try to expel accumu- 
lations of discharges from the air passages by a rapid snapping of the head 
and neck with a sideward flip of the beak. This effort is commonly referred 
to as coughing in birds and in this chapter the word coughing is so used. 

Infectious Laryngotracheitis.— This has lost much of its economic im- 
portance since a successful vaccination procedure was developed in 1932. 
In areas where it is endemic, regular vaccination controls it satisfactorily. 
Only occasionally is it encountered on ante-mortem inspection. "When it 
does occur it is an important disease of market-age birds. The disease 
usually spreads rapidly in a flock and all or most of the birds become 
affected. It may be confused with infectious bronchitis and Newcastle 
disease. 

Etiology and Pathogenesis. —The causative agent is a filterable virus. The 
virus has a distinct host and tissue specificity. These being the mucous 
membranes of the larynx and trachea of chickens. The natural infection 
involves the respiratory mucous membranes. 

Symptoms.—' The outstanding symptoms are gasping, rales, and coughing. 
Birds are depressed. Some exhibit gasping with the head extended and the 
beak open. In severe cases, sneezing is frequent often resulting in expulsion 
of bloody mucous from the trachea. The head of the bird may be cyanotic. 
An accumulation of excessive amounts of inflammatory exudate and blood 
in the lumen of the larynx, trachea, or syrinx is characteristic. Wien 
cyanosis occurs, it is a result of asphyxiation. The birds do not run a 
temperature and were it possible for the birds to expel the exudate, the 
disease would cause little if any mortality. 

Ante-mortem Significance. —Birds showing sj-mptoms of infectious laryngo- 
tracheitis in an advanced stage with cyanosis are unfit for slaughter for 
food. Birds that have recovered from the disease or show only initial 
symptoms are passed for slaughter as suspects. 

Infectious Bronchitis.— This is an acute respiratory disease of chickens and 
is highly contagious. The disease may occur in all age groups though the 
mortality is confined almost entirely to chickens of pre-market ages. The 
disease in adult stock is of great economic importance in laying birds where 
it causes a precipitous drop in egg production of several weeks duration. 
Generally, in market-age birds, symptoms are of a minor nature. 

Eiilogy and Pathogenesis. — A filterable virus is the causative agent of 
infectious bronchitis. Susceptible chickens can be readily infected by intra- 
nasal or intratracheal inoculations of tracheal exudate or lung tissue suspen- 
sion from an infected chicken. 

Symptom.*.— Nasal discharge, gasping, rules, nnd coughing are character- 
istic symptoms. However, the nasal discharge is usually not observed in 
chickens over six weeks of age nnd in adult birds. The course of the disease 
is usually one or two weeks, although it is not uncommon for a few birds 
in a flock to have symptoms for longer periods. 

A ntc-M orfern Significance . — Birds affected with acute infectious bronchitis 
in advanced stages associated with debilitation are unfit for slaughter for 
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food. Should the condition be such as to justify treatment, the birds are 
removed to premises where proper treatment can be undertaken. J5ird3 
that have recovered from this disease are passed for slaughter as suspects, 
and this applies also to birds lightly affected. v . 

Newcastle Disease.— This disease was first recognized m the rar r^asi 
where it destroyed practically every bird in affected flocks with an acute 
systemic toxic action. The few birds which survived this stage usually 
showed central nervous system damage. In the 1920’s and 1930’s it spread 
to India, Africa, Europe and England with devastating results. During 
the late 1930’s a disease of relatively mild character with respiratory ana 
central nervous system symptoms appeared in California which was named 
pneumoencephalitis. It was not until 1944 that this disease was recognized 
as serologically identical to Newcastle disease. In 1945 it was found in the 
Eastern broiler areas, and since that time it has been the most important 
disease of birds in the United States. Tiie disease is usually relatively mild, 
however, with some mortality under 20 per cent. Some outbreaks have 
shown the toxic characteristics common to the Asian type Newcastle 
disease. 

Etiology and Pathogenesis.— A filterable virus is the infective agent of 
Newcastle disease. It is more highly resistant to adverse environmental 
conditions in nature than most viruses. 

Symptoms. —The disease usually appears suddenly and spreads quickly- 
Generally the first sign is respiratory distress of varying severity, with 
coughing and gasping by a few or all of the birds. The symptoms are 
identical with those of infectious bronchitis and chronic respiratory disease, 
and closely resemble the symptoms of laryngotracheitis. Depression and 
impaired appetite are characteristic. In the more severe outbreaks, 
depression and prostration are frequent. 

Ante-Mortem Significance— Poultry affected with Newcastle disease in 
the acute stage are unfit for slaughter for food. Those which have recovered 
from the infection but which show residual nervous tissue destruction are 
also unfit for slaughter for human food. 

Chronic Respiratory Disease.— This was first recognized as a separate dis- 
ease entity in 1951 and the etiological agent was isolated in 1952. Chronic 
respiratory disease was first encountered following the widespread use of 
antibiotics in poultry feed and of Newcastle disease live virus vaccination. 
No definite conclusions are drawn concerning relationships in this connec- 
tion and all comment has been speculative. This disease appears to be of 
equal importance to Newcastle disease as economic factors in the poultiy 
industry. 


E twh<m and Pathogenesis.— A very small organism similar in size to that 
causing contagious pleuropneumonia in cattle is the infectious agent. It is 
referred to as TPLO meaning pleuropneumonia-like organism. 

Symptom, -Symptoms are similar to those encountered in the other 
diseases of the respiratory disease complex 

Ante-Mortem Significance.- Poultry affected with chronic respiratory 
'ti,atTra"„ll S ‘ a|:e ," re for brighter for human food Those 

palU n,,rma ' ^ a slight respiratory distress may be 
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Coryza.— Hemophilus gaUinarum is the bacteria causing the disease that 
might be refferred to as common colds in birds. Usually a thin mucous and 
serous exudate characterizes the catarrhal inflammation which results from 
the infection. More severe infection may produce swelling of the head 
(edema not sinusitis) or respiratory distress as evidenced by gaping and 
coughing. Birds of all ages are affected and respond well to treatment with 
sulpha drug medication. 

Ante-Mortem Significance .— Birds showing acute stages of this condition 
affected with debilitation are unfit for slaughter for human food. Birds 
lightly affected may be passed as suspects. 

Ornithosis.—' This condition affects many species of birds causing enzootics 
among parrots, parakeets, cockatoos, and psittacine birds generally. The 
disease is an apparent but more frequently an inapparent infection. It 
affects chickens, turkeys, ducks, pheasants, pigeons, and other birds fre- 
quently taking the form of a latent inapparent infection. The disease also 
affects man and is characterized by rather sudden onset of chills and fever 
with unusually pronounced and persistent general aching. Severity of the 
infections is highly variable. Symptomless, mild, moderate, severe, and 
fatal infections have all been observed among groups showing serologic 
evidence of the infection. 

Etiology arid Pathogenesis .— The disease is caused by a large elementary 
body virus which passes, when multiplying, through a regular sequence of 
developmental forms. Elementary bodies of all sizes are visible in smears 
from infected pericardial or peritoneal exudates or organs of affected birds. 
In all infections the agent invades and destroys reticulo-endothelial cells. 

Symptoms . — A flock of infected turkeys showed the following symptoms: 
the flock generally was droopy, anorexic and feverish. Many were weak 
and reluctant to move when disturbed. On being driven, some staggered 
and fell, manifesting acute respiratory distress and died within a few 
minutes. Some were extremely emaciated, their wattles were dry and 
cyanotic and their eyes dull and sullen. Many had eye lesions ranging 
from slight inflammation of the conjunctiva to complete necrotic oblitera- 
tion of the orbit. The grounds of the pens were heavily blotched with soft 
or liquid yellowish droppings, some of which were blood-tinged. Soiling 
and matting of the vent feathers was common, the cloacae of many birds 
were everted. Some birds had lost a lot of feathers from the breast and 
back exposing large areas of skin. The sternums of mnny birds were ulcer- 
ated and abscessed and the wing tips were heavily contused and nbrnised 
by the efforts of the birds to rise to their feet. 

Antc-Moricm Significance .— Birds affected hv this disease arc unfit for 
slaughter for food. 

Paralysis.— Neural Lymphomatosis.— This is an entity in the avian leuko- 
sis complex. It is one of the group of diseases which is characterized by 
autonomous proliferation of the precursors of leukocytes. This is the true 
fowl paralysis. 1 'arctic symptoms also may be observed as accompanying 
a variety of diseases such ns tuberculosis, staphylococcosis, fowl cholera, 
helminthiasis, coccidiosis, botulism, avitaminosis, lend and salt poisoning, 
and the like. 

Etiology and Pathogenesis .— The causative agent has not been identified. 

I 
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quentlv in literature. However, elatms have been made for trausmi 

b> T t to iTasSS “e— clear leukocyte infiltration of 

an asymmetric ^^£5 
or neck, the paresis being either spastic or flaccid. If the : disea ^ ™ ina . 

the leg there may appear inward curwing of toes, ™kn“S ition 

tion. Later, the foot may be stretched forward or backu ard i P^ ove5 
characteristic of the condition. When both legs are affected t t |, e 

with difficulty in a squatting position. The affected wing wffi dr P 
extremity. The symptoms of trae fowl paralysis are not specific a ”“ , ^ 
widely in intensity. Paresis of the neck is evidenced by low cam g ' 
head and incipient torticollis. Paralysis of the deeper muscles of the nee ^ 
mav lead to dilatation of the crop and gasping symptoms. J-haram 
of the condition is the sofled, damp front feathers under the beak and t 
the throat resulting from slobbering. Locomotorv disturbances are . 
associated with svstemic reactions such as loss of weight, paleness, 
and diarrhea. This may occur even though the appetite remains g • 
Ante-Mortem Significance .— Birds affected with this disease are urn 
slaughter for food. . n { 

Diarrheal or Enteric Diseases.— Coccidiosis.— The coccidial infection 
chickens have been of more economic importance than any other j. 
However sanitary practices and bacteriostatic agents have controlled 1 
infection to the point that clinical coccidiosis is seldom seen in mar 


orouers. . - 

Etiology and Pathogenesis.— Coccidiosis is a general term applied to miec 
tion with one or more of the many species belonging to the genus coccidia, 
subdivision of the protozoan class sporozoa. Of the many known genera o 
the coccidia there are two of importance, namely, eimeria and isospora. 

Ante-mortem Significance.— The more lightly affected birds are handled 
as suspects. Birds showing any significant degree of anemia are unfit for 
slaughter for food. _ , 

Infectious Enterohepatitis (Black Head).— This is a protozoan disease ot 
turkeys and chickens dependent on carriers including not only chickens 
and turkeys, but other birds as well. The carriers eliminate the causal 
organism in the feces. When the organism is ingested by susceptible stock, 
infection results. This disease is credited with being the cause of temporary 
abandonment of the turkey industry in some sections of the eastern and 
midwest cm United States. 

Etiology and Pathogenesis .— The causative agent is the parasite, Histo- 
monas metragridis. It is classed as a flagellate hut is one of the few that 
al«o has an amoctxnd stage. It is harbored by the common poultry cecal 
worm, heteraLis gallinae, found in the ceca or blind pouches of a large 
percentage of chicken** The parasite can live for long periods in the cecal 
worm ami its eggs. The h\ er and the ceca are the principal organs affected. 

Symptoms ~A constant sulphur-colored diarrhea is a characteristic 
symptom. There is alv> drowsiness, weakness, drooping wings and tail, a 
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lowered head and ruffled feathers. The common name “Black head” used 
in connection with this condition is a misnomer. 

Ante-mortem Significance-Turkeys showing significant systemic involve- 
ment with infectious enterohepatitis are unfit for slaughter for food. Slightly 
involved birds and those that have recovered from the disease are handled 
as suspects. 

Acute Septicemic Diseases.— There are a number of these and under con- 
ditions surrounding the conduct of ante-mortem inspection it is difficult to 
make specific diagnosis. A few of the more common diseases encountered of 
this class are mentioned here. 

Fowl Typhoid.— This disease affects chickens primarily but also, in ex- 
ceptional cases, it may affect ducks, turkeys, pheasants, and a few others. 
It is a septicemic disease and its course may be acute or chronic. Birds of 
all ages are affected from baby chicks to breeding hens and the disease 
occurs with equal frequency in young and mature stock. Gastroenteritis in 
man has been reported on occasions as caused by the organism identified 
with fowl typhoid. 

Etiology and Pathogenesis. ‘—Salmonella gallarum is the causative organ- 
ism of fowl typhoid. There has been some difficulty in the classification 
of this organism due to its close relationship to Salmonella pullorum. 
Like most other bacterial diseases, fowl typhoid is spread in several ways. 
Investigation indicates that in infected birds the reactor and carrier is by 
far the most important means of perpetrating and spreading the disease. 
Such birds may infect not only their own generation, but succeeding gener- 
ations through egg transmission. 

Symptoms . — In acute cases the comb and wattles may be dark-colored. 
The birds become listless and inactive. A thin, greenish-yellow diarrhea 
appears early. There is complete loss of appetite and intense thirst is 
common presumably as a result of high fever. In acute outbreaks losses 
may be heavy and visibly sick fowl generally do not survive. Classical 
fowl typhoid is a chronic disease of older birds in which blood destruction 
is the principal effect. Anemia and greenish-yellow diarrhea arc characteristic. 

Ante-mortem Significance .— Birds affected with the septicemic form of 
fowl typhoid are unfit for slaughter for human food. 

Fowl Pox.— This is a widespread disease that is prevalent wherever 
poultry is raised. The greatest incidence of infection is during the fall 
and winter months. 

Etiology and Pathogenesis .— The causative agent of fowl pox is a filterable 
vims. There appear to he at least 4 different viruses or strains of virus 
causing pox among birds, namely, fowl, pigeon, canary, anti turkey. Fowl 
pox vims, like other viruses, can he cultivated only in the presence of living 
cells of susceptible hosts. 

Sym ptorns . — Fowl pox infection may be manifested in one of three forms 
or a combination of these forms depending on the virulence and patho- 
genicity of the strain of virus involved: (1) localization of typical cutane- 
ous ]m>\ loions on the comb, wattles, and face region; (2) localization of the 
infection in the mouth region with the appearance of typical diphtheritic 
lesions anti fii) localization of infection in the nasal chambers with accom- 
panying coiyra-like symptoms. Occasionally, j>o\ lesions nrr ohsened on 
the feet, legs, and ImhIv of chickens reared on wire floors. 
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Ante-mortem Significance .— Birds svstemically affected with fowl I> 
in the debilitating febrile stage are unfit for slaughter for human tooa. 

Fowl Cholera— This is a contagious disease usually systemic in nature a 
manifested by high morbidity and mortality. Fowl cholera is widely is- 
tributed in temperate and warm regions. It may occur enzooticalh o 


sporadically. Domestic fowls of every type are susceptible. . 

Etiology and Pathogenesis . — The causative agent of fowl cholera is e 
Pasteurella multocida, one of the hemorrhagic septicemia producing group- 
The infection is given off by diseased birds especially in the body was es 
which contaminate the soil as well as the food and water. 

Symptoms . — The disease may kill so rapidly that sick birds are not sceij- 
In other cases, sick birds may be numerous, lingering for a few days, hue 1 
birds become stupid, refuse to eat or drink and rapidly emaciate. ^ ^ ' 
become lame because of localization of the organism in the joints of le# 5 
or wrings. The wattles, too, may become the seat of infection, becoming 
edematous, hot, and painful. Difficult breathing indicates the presence o 


mucous in the respiratory passages. Diarrhea may or may not occur. 


peracute cases it is unusual because the birds do not live long enough for i 
to develop. When there is diarrhea, the evacuations are copious, watery', 
and of a grey, yellow, or green color. The head frequently becomes cyanotic. 
The combs and wattles may become a dull, purple color. , 

Ante-mortem Significance . — Birds affected with the septicemic form of 
fowl cholera are unfit for slaughter for human food. 

Botulism.— This condition, also called limberneek, affects not only chick- 
ens and other domestic birds, but also man and domestic animals. It is ® 
type of food poisoning. Botulism can result from the consumption of 
carcasses of birds which have died of the disease and also of the maggots 
of the blue-bottle fly on spoiled meat. The maggots become extremely 
poisonous from ingesting the toxin irapermeated meat. 

Etiology and Pathogenesis . —The disease is caused by toxins which are the 
product of the growth of Clostridium hotulinum. Some 15 sub-types of 
this species have been identified, but Type A and Tj-pe C are the most 
common causes of botulism in domestic birds. The toxin is one of the most 
powerful poisons known. It is sometimes referred to as a nerve poison- 
Symptoms. The most common symptom is paralysis which may appear 
within a few hours to a day or two after the spoiled food is eaten. First 
affected are the legs and wings, the birds becoming unable to walk and their 
wings drooping. When the neck muscles arc affected, the head hangs limp, 
therefore the name •• t - * •« - *■ — •’« 


limberneek." Looseness of feathers is often seen in 
botulism In mild eases there may be recovery in two or three days, 
however, fatally affected birds lie in a profound coma 

Ante-mortem Si^n/icnrr. Birds affected with botulism arc unfit for 
slaughter for food. 
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POST-MORTEM INSPECTION 

The inspection that is conducted in the slaughtering department is 
usually referred to as the post-mortem inspection. However, the examina- 
tion of the carcass, its organs and other viscera which constitutes the 
post-mortem inspection is only part of the responsibilities of the inspector 
in the slaughtering department. Inspection procedures in that department 
are so organized as not only to provide a thorough post-mortem examina- 
tion but also to eliminate contamination of meat during each step of the 
intricate slaughtering operations. 

Technique.— General.— Diseased carcasses and parts are detected by 
the inspector and they are destroyed for food purposes under his super- 
vision. The handling of diseased material incident to its disposal is so 
done as to avoid contamination by it of meat which is being prepared for 
food. Neither is the diseased material permitted to contaminate any 
equipment in which meat is handled or with which any meat may come in 
contact. Similarly, the separation of edible portions of the carcass from 
inedible portions is accomplished without contaminating the edible por- 
tions. For example, the gastrointestinal tract is removed from the carcass 
without any of the contents of that tract coming in contact with or in 
any way contaminating the carcass meat. What is more difficult to 
accomplish, the edible portions of the gastrointestinal tract arc separated 
from it without being contaminated by its contents. The inspector in 
the slaughtering department, therefore, not only detects lesions of animal 
diseases and has a knowledge of their significance concerning the disposi- 
tion of the carcasses which he inspects, but he supervises personally the 
dressing of each carcass to assure that at each step in the operation every 
precaution is taken to preclude contamination of the meat. 

The construction of the slaughtering department, its equipment, and 
the layout of the department bear a direct relation to the maintenance 
of sanitary conditions there. In spite of the best efforts of an inspector, 
good results are not possible where there is faulty construction, inadequate 
equipment, or poor layout. The slaughtering department is constructed 
ns to facilitate the maintenance of clean conditions. There is sufficient 
and properly designed equipment to permit efficient and clean operations 
and to permit the slaughtering department being readily cleaned. The 
layout is Mich as to assure smooth flow of operations. Adequate light, 
both natural and artificial is provides!. Good light is important not only 
a necessity for the conduct of the inspection hut it also makes easier 
the maintenance of a clean condition throughout the entire department. 

( JK ) 
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Facilities are provided for periodical cleanups during the slaughter^ 

0P The equipment necessary for proper handlmg of therarras^ ^ 
products during the slaughtering ■ °I« rat ;°. n J 5 ^ SU wi th hot 
example, it is necessary that the hog sca ’*. n ® rtp w ca rcass effectively- 
water at just the proper temperature for scalding the hog ^arrass ; ^ 

This vat is the correct length cons.der.ng the rate of hill, I* ^ 
merging the carcass long enough to get the desired results.^ - 0 f 

is sh installed and located that the steam from the large qua 
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Fig. 3 — Gang of five “Retained” tags 


hot water which it holds will not interfere with normal slaughtering f) P eI ? 
tions, inspection procedures, and the like. As another example, the rai = 
lor com eying the hog carcass through the slaughtering operations are o 
the right height with respect to the operating levels, so as to facilita c 
the efficiency of each dressing operation performed on the carcass while 1 
is suspended from the rail, and at the same time avoid contamination o 
the carcass which would occur should it come in contact with the floor of 
other fixed objects. Structural details which have a bearing on the sanitai? 
operation of a meat packing plant and the facilities for inspection are dealt 
with in chapters 7 ami X. pp 195 and 203. 

_ I’o-'t-mortem inspection of food animals is based on the routine examina- 
tion of the head and cervical lymph glands, the visceral and Ixxly lyinP” 
glands, the organs of the viscera, and the expo-ed portions of the carcass* 
A more minute examination is made of the organs and parts of carcasses 



POST-MORTEM INSPECTION 


55 


depending on the condition found during the routine examination or when 
the carcass is that of an animal identified as a suspect on ante-mortem 
inspection. 

When a disease or other abnormal condition is found during the routine 
post-mortem examination, the carcass and its parts are retained for a final 
examination which is more extensive than would otherwise be given the 
carcass. Tags hearing the word “retained” are affixed to the various 
portions of the carcass and its viscera which become separated during 



Kia, -1. — An unfit liop carcass beinp branded “U. F. Insp'h and Covdkmnkd." 


the dressing operation so that they may he assembled for the final exami- 
nation. In the case of cattle retained for final examination, a so-called 
gang tag is used consisting of 5 identical “retained” tags each hearing 
the same serial number. One tag is attached to the head, n tag is attached 
to each half of the carcass, and one is used to identify the viscera. The 
remaining tag is held by the inspector as a record of the retention. For 
final examination all portions of the carcass and its viscera are assembled 
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in . space set apart in the slaughtering department especially for this 

‘TS* cases .here the abnormal eondUion is ^ni g „ and 
and one in which there is every reason to belies e there is the 

volvement anywhere else in the carcass the insp “f J nl fdiL n is found 
localized condition summarily. If no other abnorma arts ar e 

during the inspection, the normal portion of the i carcas: s a ^ ina ,i 0 n. 

passed for food without requiring it to be reta.ned for f i nal . , ound 

Carcasses, parts of carcasses, and accompanying s iscera whicn 
to be unfit for food are condemned by the inspector and I under ^ 
vision are made unavailable for food by placing them in the fertilise 

or by similar handling. .. , u„ mme r as 

Cattle.— The stunning of cattle with the use of a long-handled ha m 
was usually practiced in the United States ,, giving way to median^ 
devices which propel a captive bolt by the explosion of : a ‘ Mch 
cartridge. There are several modifications of the captive bo’t de' ice 
are principally concerned with the shape of the impact and of the cap # 
bolt, and the grip or handle used by the knocker. The . k ™£ e d ^; c h 
handle similar to that of an ordinary pistol or a long straight hand 
enables him to place the stunner in a knocking position without 
over the head of the animal. The bolts that are designed to penetrat 
skull into the brain sometimes cany particles of skin and hair int 
brain tissue. Brains so contaminated are regarded as being unlit tor 
Attempts to salvage brains so contaminated have not been success 
because the removal of the skin particles anti the hair is not accompli- 
with any degree of certainty. The penetrating bolt enters the brain 
variety of angles and depths. . . e 

The electrical methods for stunning both large and -mall animals o 
been employed in Europe and England for many \ ears. Various kinds 
apparatus are used and their efficiency is mainly judged by practical res u • 
If electrical stunning is to be effective, the current must pass through t 
brain. Because the brain of animals is relatively small, the electrodes mus 
be accurately sited on the head of the animal, if the stunning is to, in « ac ■ t 
effect unconsciousness, rather than a mere paralysis with the animal sti 
being conscious of pain. 

The irregularity of the external surface of the skull often makes it imp® 5 " 
sible to apply the electrodes at the ideal site. Bone is a poor electrics 
conductor, thick portions of the skull are unsuitable therefore for the 


application of electrodes. 

Successful stunning depends on the passage through the brain of al * 
adequate amount of electricity in a sufficiently short period of time. This 
in turn depends largely on the \oltage applied and the resistance. 1° 
practice, a transformer is u«cd that delivers 70 to SO volts. The electrodes 
mu-t make adequate contact with the -kin of the animal. This is influenced 
by a numln-r of things among which are the pressure with which the elec- 
trode is applied, the hair co\ erage of the area, whether the area is w et or dry. 
and the pre-cnee or absence of such things as caked mud. Water or salt 
solution is sometimes u-ed to n-«un- good passage of current from the elec- 
tnsle to the -kin. < are is exem-ed to assure against -pla-liing the water 
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or salt solution over the face of the animal since this would provide an 
alternative current path and short-circuit the brain. 

It is important that certain rules be observed if electrical stunning is to 
be used effectively and humanely on food animals. There should be no 
delay between stunning and bleeding since this increases the hemorrhaging 
in the carcass and its organs, and allows the possible development of a state 
similar to that of curarization. The apparatus must be maintained in 
good repair. Corroded electrodes is a common cause of increased resistance 
and delivery of decreased current to the animal. The operator must apply 
the electrodes to the right part of the skull and they must be applied firmly. 

If blood is to be saved for use as human food, there is provided a covered 
container having a spout, the end of which is inserted into the stick wounds 
and diverts the blood into the container. In order to prevent coagulation 
of the blood in the container, a solution of one part of citric acid or sodium 
citrate in two parts of water is first placed in the container. Only a small 
amount of this solution is required and it is not used in an amount to 
exceed 0.2 per cent of the solution in the amount of blood to be saved. To 
use more of the solution than is necessary to accomplish the purpose is 
considered adulteration. 

Possible sources of contamination of the blood are from the hide and 
the probability that the esophagus may be punctured or severed by the 
incision. The receptacle for catching the blood is therefore completely 
enclosed except for the spout which is inserted in the incision beneath the 
cut surfaces of the skin. The esophagus is invariably severed when the 
kosher method of bleeding is used. In this case, if edible blood is to be 
saved, a heavy pair of forceps is clamped over the cut end of the esophagus 
on the paunch side to prevent regurgitation which sometimes occurs while 
the animal is bleeding. The blood of each animal is identified with its 
earcass so that should any condition subsequently be found on post-mortem 
examination of the carcass which would require its condemnation, the 
blood can then also be destroyed. 

After the bleeding of the animal and while the earcass is still hanging 
from the chain shackled around the hind legs, the head is skinned and 
removed from the carcass. This skinning is conducted with the care 
necessary to avoid contamination of its skinned surface by the hide. For 
the same reason the skinned head is removed promptly from the carcass. 
As the skinned head is severed from the carcass, it is held securely by the 
operator so that it is not contaminated by contacting the floor. As the 
head is removed from the carcass, there is attached to it one section of a 
two-section identification tag, the other section being attached to the 
neck of the carcass. This maintains the identity of the head with the carcass 
since the disposition of the head finally will be determined by the condition 
of the carcass found on post-mortem examination and its final disposition. 

The skinned head is then placed on a rack or a hook located in a cabinet 
directly connected with a drain. This cabinet controls all splashing 
which occurs while the head is being cleaned by washing with water under 
high pressure. At this point the horns are removed from the head. Parti- 
cles of skin which might have been mbsed in the skinning and left adhering 
to the head are also removed. The outside surfaces of the head an* thor- 
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oughly cleaned, and the oral, nasal, and pharyngeal cavitte thonrogWy 
flushed of their contents. The washed head is then P!“ c ff.™ im p ect i on . 
a rack which separates it from the other heads to facilitate i *** j v 
The inspector first examines the head to see that it has been p 
cleaned. At the same time he detects any abnormal condit 
outside surfaces of the head, such as enlargements, atec^cs, ® 
like. He then exposes and examines by incising repeatedly both man . 
lvmph glands. These glands are located superficially in the lovrei 
of the mandibular space between the inner aspects of the man ^ , 

the mandibular salivary glands about 2 inches anterior to the poin 
the lower border of the mandible curves abruptly upward and a o' ^ 
anterior attachment of the sterno-cephalicus muscle. Lsually , 
but 1 gland on each side but at times there are 2 glands lying ver ? . 
to each other (Fig. 5). To expose the gland, a longitudinal . in ^^? t v' in 
made along the inner border of the sterno-cephalicus muscle just 
the lower border of the mandible where the gland will be seen adjacen 
the salivary gland. ■ Mb* 

The supra pharyngeal lymph glands are next exposed and examm - 
making repeated incisions in the glands. These lymph glands are * oca , 
at the base of the cranium just superior to the pharynx lying close toge i 
on each side of the median line between the branches of the hyoid o 
(Fig. 5). These glands average about 2 inches in length. They are expos 
by first drawing the larynx forward and downward and then a deep 
verse incision is made near the base of the cranium. This will reveal t 


glands lying on the superoposterior surface of the pharynx. . , 

The plant employee removes the thyroid glands and the paratbyroi 
glands before he proceeds with dropping the tongue which prepares tne 
head for further inspection. These glands are saved for the production 
of pharmaceuticals. The thyroid gland consists of two maroon-colored 
masses on either side of the trachea and close to the larynx. These masses 
are bridged by a narrow isthmus of the same tissue. The parathyroid 
glands are located near the thyroid gland. The number found in individual 
animals varies considerably. These glands are sometimes imbedded within 
the substance of the thyroid gland and sometimes directly behind it on 
the trachea. They are about the size of a wheat seed. 

The tongue is dropped by first severing the hyoid bones with a cut 
by a cleaver transversely at the base of the cranium. The tongue is 
then cut free frotn the ba=e of the cranium and the interior surfaces of 
the mandible, leaving it attached at the symphysis of the mandible from 
which the tongue is permitted to hang free. The tonsils are removed 
from the base of the tongue and disposed of as inedible. Occasionally* 
cut portions of the tonsil are left remaining on the skull when the base 
of the tongue is removed from it. These particles of tonsil are trimmed 
fro™ skull and discarded as inedible to avoid their being included 
with the head meat when the head is boned. 

The inspector examines the tongue for abnormalities bv o!>«crvin£ it 5 
surface and by palpation. I«ocal conditions, such as scars and hair sores, 
nr ^' nn ? mr<1 ,pnm 'he tongue. AWw are detected bv palpation. 

I be inspector dices the interior and exterior masseter muscles parallel 
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to the plane of the mandible, to their attachments at the zygomatic process. 
The cut surfaces of these muscles are examined for parasite cysts. The 
parotid lymph glands are repeatedly incised for examination as part of 
this operation. The parotid lymph gland is located at the superior anterior 
border of the parotid salivary gland being partly imbedded in the salivary 
gland and partly lying on the masseter muscles about 1 inch in front of 
and a little lower than the external meatus of the ear. 

The head which has passed inspection is held until post-mortem examina- 
tion of the carcass is completed. When the carcass also passes the inspec- 





fl0 POST-MORTEM IXSPECTIOX 

tion the head is removed from the inspection position to the P°'“ t 
H U “up by the plant employees The tongue ,, first removal** 
each tongue is washed individually before being placed in t 
other container which conveys the tongues to the cooler. tHmII1 ed 

After the tongue is removed any meat and fat left on tin s« removcd 
from it. This is known as head mrat. The meat to as 

from the interior and extenor surfaces of the mandible are re y 

beef cheeks. When these cheeks are tnmmed by rem °'? t ^ * JS is 
salivarv gland, and lymphoid, and fatty tissue, the resulting p ^ 
called 'cheek meat. The soft palate and lips are also removed and . 

35 The skull is split and the brain removed. The pineal and 
glands are removed from the base of the brain and saved for pbarmaee 
purposes. The pineal gland is a cone-shaped bit of tissue hidden W 
at the base of the brain in a tiny case behind and above the p : 
gland. The pituitary gland is located at the base of the brain- 
about the size of a hazel nut and of pinkish color. It consists of an 
and posterior lobes. . • U 

After the head is removed the carcass is lowered to the dressing 
where it is placed on its back and is propped up either by a short iron r 
called a “pritch” or by using a cradle. , 

The legs are skinned and removed from the carcass at the carpal a 
tarsal joints. The legs axe all removed after the carcass es placed in 
dressing bed, since an attempt to remove the forelegs while the carcass * 
suspended from the bleeding rail opens up the shank and carpal regjo 
to probable contamination as the carcass is lowered into the bed. ID 
preferred practice in skinning the legs prior to their removal is to lea' e 
the dewclaws attached to the skin, which avoids the accumulation o 


detached dewclaws in the dressing bed area. . 

After the legs are removed, the carcass is opened by cutting along tne 
median line from the neck through the crotch. This incision is deep 
enough to open the abdominal cavity. In opening the carcass, care is 
exercised to avoid puncturing the paunch, intestines, or bladder, s ^ e 
their contents would constitute a serious source of contamination. The 
esophagus is raised, separated from the trachea and it is then ligated so 
as to prevent escape of the paunch contents during subsequent handling* 
The trachea is likewise loosened from its natural attachments so that its 


removal with the lung will be easy when the carcass is eviscerated. 

The skinning of the ventral surface of the carcass progresses at this 
point and includes the skinning of the shoulders and the thighs. The 
principal source of contamination during this operation is connected with 
the removal of lactating udders. Care is exercised to leave the skin in the 
area of the teats intact, and the skin is removed from the udder without 
puncturing the glandular tissue. After being skinned, the udder is removed 
from the carcass and here again care is exercised to avoid puncturing the 
glandular ti«sue. hurthermore, removal of the udder is accomplished leav- 
ing the supramamman glands intact and attached to the carc as s. The 
pelvis is opened at its symphj sis and the thorax is opened by sawing 
through the on the median line. In sawing the brisket, the point 
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of the saw is directed toward the neck rather than toward the abdomen. 
This is done to avoid contamination which might result from the saw 
puncturing any of the viscera or contacting any disease process, such as 
an abscess in the liver. 

The carcass is next raised slightly off the floor by the back legs to a 
position known as “half hoist.” This position leaves the shoulders resting 
on the floor and places the carcass at the proper height for the plant 
employee to remove the hide from the rump. The first step in this skinning 



Fia. G. — Thoracic viscera of cattle. 

A, Bronchial lymph glands (right and left); B, mediastinal lymph glands. 


operation is to clear out the hide around the rectum. Care is exercised 
to avoid puncturing the rectum, and after it is separated from the hide and 
loosened from the walls of the pelvic cavity it is ligated to avoid contamina- 
tion which would result from escape of its contents. The tail is skinned 
out next nnd this must be done carefully to avoid contamination of the 
surface of the skinned tail by the hide and hairs as the skin is removed. 

After the rump is skinned, the carcass is raised further to hang free of the 
floor so that the viscera can be removed and placed in appropriate equip- 
ment for inspection. 

The viscera is separated into the thoracic viscera, the paunch including 
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the other stomachs, and the intestines. As the s . t0 " 1 U gat^d' to 

from the intestines, both ends of the cut duodenum an 
avoid escape ot its contents and posable cont SnTpnrtion has been 
is presented for inspection the lumen of thcintcstl I P “ stomilch por- 
tied oft at the duodenum and apain at the rectum nn 
tion has been tied oft at the esophagus and of gcne ral 

Routine inspection of the viscera starts with nn obsen a tc( j|.. and 

condition. Then the bronchial lymph glands are '»^, r ^Tglands 
examined for indication of disease. The right brand W >1 I , jr ^ nc l,ns 
are about four in number and arc located at the Juncturc onh ' 
of the right apical lobe and the juncture of the mam lobe with the ^ 
The left bronchial lymph gland is located on the left side the 

anterior to and near the left bronchus anil is normal '? S nd s are 

bronchial lymph glands. The posterior mediastinal lj mph R , he 
then incised repeatedly and examined. These glands exten 
aortic arch posterially to the diaphragm. They consist m odium 
groups. The anterior is the smaller group sometimes called tne 
mediastinal glands. The lymph glands of both groups vary be 

The lungs are palpated to detect any abnormal condition tnar 

P The heart is next examined by making in it a longitudinal jnc'siOg 

extending from its base to the apex through the wall of the lett 
and the interventricular septum. The outside and inside surtac . 
heart are then examined as well as the cut surfaces to detect any ina 
of the presence of parasite cysts. . . . P ~tedlv 

The liver is then examined by first observing and incising repea . 
the portal lymph glands. These glands, from three to five in number, 
located on the posterior surface of the liver and are imbedded m the * 
cushion surrounding the vessels entering at the portal fissure. The la g ^ 
bile duct is then opened longitudinally and examined for indications 
parasitic infestation. The liver is palpated for the purpose of detecting a . 
abnormal condition whether located superficially or deeply in the organ. 

The remainder of the abdominal viscera is then examined by first obse ^ 
ing the mesenteric lymph glands. These are incised in case an abnorm 
condition is found. The mesenteric lymph glands are located in t ^ 
mesenteric fat along the lesser curvature of the intestines in the folds 
the mesentery and consist of a continuous chain of glands from the ao 
masum to the cecum. They are cylindrical segments and vary in size 
and consistency according to the stage of digestion, being more voluminous 
and containing a greater fluid content immediately after or during tne 
digestive period. The spleen is palpated and incised when necessary f° r 
a complete examination. 

Attention is given to the external surface of the reticulum since abscesses 
caused by punctures of foreign bodies in that organ frequently occur. 

Following evisceration, the hide is removed from the back of the carcass 
as far as the shoulder region or “chuck.” The rump and back are then 
split and the carcass is elevated to the overhead rail on which it travels 
eventually to the cooler. The hide is next removed from the shoulder 
and neck and dropped to the floor. The chuck and neck are split and the 
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carcass hangs in two halves or sides. The hide is removed to a conveniently 
located chute through the floor which conveys it to the hide cellar. Care 
must be exercised to see that the hide is handled in such a way as not to 
contaminate any edible portions of the carcass. 



Fig. 7 . — Federal veterinary meat inspector demonstrating inspection technique on 
bovine viscera for students attending a class on food hygiene conducted by the U. S. 
Navy. (Official United States Navy Photograph.) 


The Inst dressing operation before the halves move to the rail inspection 
position and final washing is known ns "scribing.” This consists of 
breaking the dorsal processes of the vertebrae along a line parallel to 
the back starting on the second vertebra? of the loin about three-fourths 
of an inch from the dorsal surface, downward across the dorsal processes 
of the thoracic vertebra? on n slight angle. This is done for the purpose of 
improving the appearance of the sides. 

Each side of the carcass is next examined at what is referred to as the 
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rail inspection position. The term “ rail 11 is used to 

conducted on each carcass ns it hangs horn the rail. It consist ^ 

all surfaces of the carcass and includes palpation 0 ' P ^ bar , 

prefemoral, superficial inguinal (supraniamman-), nternal toc l 

and renal lymph glands. The prcscapular lymp hj and is !«»*« d 
above and inward from the shoulder joint imbedded in a cushion < M » , 

covered by the brachioccphalicus muscle. It is a large gland la , 

in shape. The prefemoral lymph gland is situated on the aponeurmH ^ 
the obliquus abdominis extemus muscle, m contact with ° jt 

the tensor fascia: latie and 5 or 6 inches above the >P ’ 

has an elongated elliptical outline and is flat. The supcrficia Pj s j n 

lymph glands are located at the neck of the scrotum beside the pe 
front of the inguinal ring; they arc imbedded in the scrotal fat in ^ 
males. The supramammarv lymph glands are situated bilatera } . 

posteriosuperior part of the mammary gland. The internal mac - . 

elands are large heart-shaped glands 2 or more inches in diameter 
in about the upper third of the pelvic arch in the obtuse angle f orn j , 
the external iliac artery and the abdominal aorta. The lumbar j 
glands are located in the sublumbar region along each side of the abu 
aorta and are usually imbedded in the fatty cushion bordering tne 6 
blood vessels of the sublumbar region. The renal lymph glands are l 
in the fatty tissue in the hilus of the kidney on the course of the 


The region of the kidney and the crura and flat portion of the diaphrag 
are observed and palpated. The pelvic cavity is observed, particular » 
to make certain that no portion of the genitalia has been left remain £ 
on the carcass. _ _ # 0 t 

Those carcasses which pass inspection at this point and which nave 
been retained for any condition on previous inspection are thoroug . 
washed, and then they are ready for the cooler. After being washed an 
before being placed in the cooler, many meat packing plants clothe 
external surface of each beef side. The side is covered with a warm, da®P 
sheet of heavy muslin (40 inches wide, 48x48, 2.85 yards to the poun< /■ 
This cloth is stretched tightly around the thigh and down over the flaim 
and outside surface of the carcass, being securely pinned along the cu 
median line and the vertebral column. The cloth is removed from the 
side after chilling, giving it a smooth and bleached appearance. Before 
these cloths are used again, they are washed thoroughly by first soaking 
to remove any blood stains, laundered, and then treated with a solution 
of sodium hypochloride to accomplish a degree of sterility. 

After the abdominal and thoracic viscera have passed the inspection, 
they are removed to the viscera separating area. The unit referred to as 
the “pluck”, which consists of the lungs and heart, is hung up by the 
trachea for separating into its various parts. The fatty tissue making 
up the pericardial sac is removed and saved as edible fat. The heart is 
separated from the lung and the large arteries are cut away. These 
arteries are handled as inedible. The trachea is removed from* the lung; 
the trachea is also inedible. If the lungs are to be saved for food, the 
plant employee opens up the large bronchi by splitting them longitudinally- 
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Lungs so prepared are hung on racks for further inspection. In those cases 
where any foreign substance is located in the bronchi, the lungs are con- 
demned. The liver and spleen are edible products. 

The unit consisting of the stomachs is placed on a table where the first 
operation performed by the plant employee consists of removing the omen- 
tal fat which is saved as edible. Next, the rumen and reticulum are 
separated from the omasum and abomasum. The omasum and abomasum 
are handled as inedible, while the rumen and reticulum, which together 
are known as the paunch, are emptied of their contents as the first step 
in their preparation as tripe. The esophagus is removed and flushed of 
its contents; the muscular coat is separated from the mucous lining. The 
muscular coat is known as gullet meat, an edible product. The mucous 
lining is one of the animal casings and is known as the weasand. 

Alter being emptied of its contents, the paunch is thoroughly washed 
by spreading it with the mucous side up over a cone-shaped table. A 
water spray located above this table assists in the thorough scrubbing 
of the entire mucous surface. This cone-shaped table revolves to facilitate 
the washing process. The washing continues until the water squeezed 
from the cleaned surface is as clean as the wash water itself. The paunch 
is then turned over with the peritoneal surface up. This surface is also 
thoroughly washed, and trimming of soiled loose connective and fatty 
tissue is sometimes necessary to completely clean the article. 

The cleaned paunches are hung up for inspection before they are scalded. 
The scalding of the paunches is done primarily to remove the superficial 
surface of the mucous membrane. This is performed by placing a number 
of clean paunches in a revolving washer of special design partially filled 
with hot water to which a detergent has been added. The temperature 
of the water is approximately 350° F. and the detergents used are caustic 
soda, sodium carbonate (soda ash or sal soda), trisodium phosphate or 
sodium metasilicate or a combination of these substances, or lime, or a 
combination of lime and sodium carbonate. Hydrogen peroxide is also 
sometimes used either singly or in combination with one or more of the 
detergents. The removal of the superficial surface of the mucous membrane 
is accomplished by tlie combined action of the detergent solution and 
the rubbing action produced by the revolving of the cylinder. After the 
desired result has been obtained, the detergent solution is drained from 
the equipment and the product is rinsed thoroughly with clean water 
while the machine is still revolving. This produces the product known as 
uncooked tripe which is chilled and is ready for further processing. 

The unit consisting of the large and small intestines is handled on 
another table. First, the small intestine is removed from the mesenteric 
fat by a method which is referred to as “running. “ This is accomplished 
by cutting the small intestine loose from the fat which enmeshes it to the 
point where it joins the large intestine. The contents arc promptly stripped 
free from the small intestine under a spray of water which f washes the 
contents immediately into n drain. This protects the intestine from 
contamination. The intestine 1ms considerable fat adhering to it at the 
point on the surface where the intestine was attached to the mesenteric 
fat. This fat is removal by passing the intestine through two revolving 
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cylindrical brushes. These bruslie 
and remove the fat. If this fat is 
of edible rendered fat, care is 

tents of the intestine which might. — - - 

the receptacle in which the fat is collected and thereby contaminate 
it. The small intestine is then turned inside out and passed tliroug 
machine which removes the superficial mucous surface, usuallv 
intestines go through a series of these so-called “sliming” machines a 
which they are taken to the casing department. ... 

The cecum is removed from the large intestine just posterior to the* 
cecal valve. It is then flushed of its contents, care being exercised o 
direct the contents directly to the drain so that they will not contamina e 
the outside of the cecum. The fat is removed and the cecum is thense^ 
to the casing department. The fat, if clean and properly handled, is 
classed as edible and is used in the preparation of edible rendered fat. 

The large intestine is also flushed of its contents. Water is run throug 
the intestine until it comes out free of any indication of intestinal contents. 
The fat is removed from the large intestine which is then taken to the 
casing department. This fat, also, if clean and properly handled, is class 
as edible and is used in the preparation of edible rendered fat. 

Calves.— In some meat packing plants, calves are stunned like cattle 
before shackling and hoisting for bleeding while in other plants they are 
hoisted and bled without stunning. Whether or not the calf is stunned, 
it is shackled by one hind leg and hoisted to the rail along which it tra'' el:> 
to the bleeding position. The incision for bleeding is made at a point at 
the right side of the neck just below the jaw, severing the blood vessels 
there. When the kosher method of slaughtering is employed, the blood 
vessels are severed by drawing a sharp knife transversely across the 
neck just posterior to the angles of the mandible. 

There are two methods of dressing calves in the United States. One is 
with the hide on, the other with the hide removed. 

When the carcass is dressed with the hide on and it has been slaughtered 
by the kosher method, the head is removed immediately after the animal 
has been bled. This is necessary to avoid contamination of the exposed 
cut surface of the head which would occur during the washing of the hide 
as part of the dressing operation. After the head is removed, it is thor- 
oughly washed in a suspended position with the cut surface down so 
that the water used in washing the skin of the head will drain away from it 
without contaminating the cut surface. The oral and nasal cavities are 
flushed and the cut surface of the head is thoroughly cleaned and trimmed 
when necessary to eliminate any soiled tissue. The head is then placed 
on a rack or hook for inspection. The inspector observes the head for 
cleanliness and any abnormal condition and he incises repeated! v the 
supra pharyngeal lymph glands as part of his examination. The heads 
are then held until the carcasses pass inspection. 

The carcass with head removed in the case of kosher kill or the carcass 
with head attached m the case of regular kill is then thoroughly washed 
while it is suspended from the rail by the shackle. Except for the incision 


s play against the surface of the intestine 
intended to be saved for the production 
exercised to see that none of the con- 
nfter striooing enters 
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made for bleeding and the removal of the head in the case of the kosher 
method of slaughter, no incision is made in the carcass until the hide has 
been thoroughly cleaned. This is usually accomplished by washing the 
hides of the carcasses with water under very high pressure. Also, curry 
combs are used where necessary to dislodge any dirt. Next, incisions are 
made dorsal to the tarsus in which the gambrel is inserted and the carcass 
is hung off from the shackle rail to the dressing rail. The feet are now 
removed and the carcass is prepared for evisceration. 

When the hide is removed as part of the dressing operation, the hind 
legs are removed immediately after bleeding and while the carcass is 
hanging from the shackle. The shanks and thighs are skinned. Incisions 
are made dorsal to each tarsus for insertion of the gambrel and the 
carcass is then hung off to the rail from which it is suspended on the 
gambrel. The skinning of the carcass proceeds as it hangs from the 
gambrel by first skinning the ventral side and, then, by a combination of 
skinning and pulling, the hide is removed from hip and back. The forelegs 
have been removed in the meantime and the skin is ‘removed from the 
shoulder, neck, head (if attached) and dropped to the floor. 

The carcass is opened by cutting along the median line from {the 'pelvis 
to the neck. The rectum is loosened from the pelvic cavity and it is ligated 
along with the bladder; also, the penis is removed. As part of the prepara- 
tion of the carcass for evisceration, the thymus gland is dissected away 
from the neck and left attached to the trachea. The esophagus is loosened 
and ligated so that it may be readily removed with the abdominal viscera 
without any contamination which might occur from regurgitated material 
or result from tearing the esophagus away from its attachment to the 
rumen. 

After the carcass is prepared for evisceration it passes to the inspection 
position. | If it is a carcass with head attached, the head is first removed 
and placed on appropriate equipment for inspection. The thoracic viscera, 
the liver, and the spleen are removed from the abdominal viscera as the 
viscera is presented for inspection. The eviscerator must exercise every 
precaution to avoid cutting into any of the abdominal viscera, the contents 
of which would be a serious source of contamination for the edible portions 
of the viscera. In handling small calves the stomach portion of the ab- 
dominal viscera is not usually separated from the intestinal portion. It is 
preferred thnt abdominal viscera be removed intact so that the ligations 
of the esophagus and the rectum will completely safeguard against con- 
tamination by their contents. In large calves when it is necessary to 
separate the stomach portion from the intestinal portion, ligations are made 
where the duodenum is to be severed before the evisceration is performed. 
Routine viscera inspection consists of an observation of all of the viscera 
as it is presented for inspection. The bronchial, mediastinal, portal, and 
mesenteric lymph glands are palpated. Also, the heart, lungs, liver, and 
spleen are palpated and all surfaces observed. 

When a condition is found by the head inspector or the viscera inspector 
which requires additional inspection, the bronchial, mediastinal, portal, 
and mesenteric lymph glands and the spleen are incised repeatedly as 
part of their examination. When a condition is found on inspection which 



08 


POST-MORTEM IXSPECTIOX 


requires the final inspection of the carcass, its viscera, and the head, they 
are assembled in a space set apart and equipped for final inspection. 

Carcasses which pass inspection proceed to the cooler^ otter tn 
given a final washing. The hides of carcasses dressed with the hid 
are not washed at this time because of the danger of washing hair in 
interior of the carcass. The washing of such carcasses is confined to nusmn& 


out the abdominal and thoracic cavities. # 

The thoracic and abdominal viscera of calves which passed inspec * 
are handled very much the same as has been described for cattle, 
thymus gland or sweetbread of calves is an entirely different comm 1 - 
from the vestige of the thymus gland sometimes obtained from fat ca • 
Another difference is the abomasum which is saved from very y°hng ca ■ ' , 
for the production of rennin. These abomasi are not saved and han 
as edible product since such handling would destroy their rennin conten . 
Their content is only roughly removed and then they are salted down an 
shipped to the plants where they are used as a source of rennin. 

Calf heads are prepared for sale in several ways. Some are cbi 
whole with the skin on without any further preparation. Others a 
skinned and the whole head chilled and sold as such. Some calf hea 
are skinned after which the tongue, cheek meat, and brains are remov • 
In this case, after removing the tonsils, the tongue, the cheek meat, an 
the brains are saved as edible products while the bones in the skull an 


jaws are handled as inedible. 

Swine. — In the United States swine are not stunned before bleeding- 
The animals are driven into a shackling pen which handles only severa 
at a time and permits the shackler to work close to the hoist. The shackler 
secures the shackle chain around the hind leg of each animal holding the 
free end of the chain as he attaches it to the hoist which elevates each anima 
to the bleeding rail. This rail passes through the sticking pen and here each 
animal is bled through a stick wound which severs the blood vessels m 
the lower part of the neck. The opening through the skin is kept as small 
as is possible and consistent with complete bleeding of the animal. This 
is important to hold to a minimum the contamination of this area with 


water as the carcass passes through the scalding vat. 

The placing of a shackle chain around the hind leg of a live hog and secur- 
ing the loose end of the chain to a conveyor which carries the live animal to 
the bleeding rail is an arduous task. It is hard, hazardous work and the 
meat packing industry experiences difficulty in manning these positions. 
Recognizing this, the George A. Hormel and Company at Austin, Minne- 
sota, has developed a method wherein carbon dioxide is used immobilize 
the live hog and thereby eliminating this hazardous manual shackling 
operation. 


The use of carbon dioxide in human therapy led to the study of the effect 
of the gas on the nervous system. Although investigations have only 
partly answered the many questions which arise, a few observations have 
been made which can explain some of them. It is known that an isolated 
nerve in a high carbon dioxide tension requires greater irritation to react, 
that is, to send out impulses. It is also known that under these circum- 
stances the speed of the impulse along the nerve is reduced. Carbon 



Number of carcasses of 


Sheep 

and 


Cause of Condemnation 

Cattle 

Calves 

Lambs 

Goats 

Sivine 

Horses 

Degenerative anti dropsical conditions: 







Anasarca 

723 

17 

233 


13 

1 

Emaciation 

7,547 

7,943 

15,957 

215 

255 

248 

Hyaline degeneration 

17 

1 

n 


120 


Hydropic degeneration .... 

32G 

9 

67 


389 

4 

Miscellaneous 

88 

7 

7 


182 

9 

Infectious diseases: 







Actinobacillosis and actinomycosis . 

1,035 

23 



2 


Anaplasmosis 

212 

24 





Anthrax 





18 


Blackleg 


2 





Brucellosis 





21 


Caseous lymphadenitis .... 



12,337 

188 



Swine erysipelas 





4,109 


Hog cholera 





2,265 


Johnes disease 

2 






Necrobacillosis and necrosis . 

93 

15 

G 


17 

1 

Texas fever 

1 






Tuberculosis nonreactor .... 

178 

2 

29 


7,774 


Tuberculosis reactor showing lesions 

303 

4 





Miscellaneous 

18 

9 

4 


8 


Inflammatory diseases: 







Enteritis gastritis peritonitis . 

5,581 

4,393 

G70 

3 

5,792 

29 

Mastitis 

2,550 


18 


52 


Metritis 

3,6G2 

G 

32G 

1 

1,227 

12 

Nephritis 

3,240 

G51 

482 

5 

2,000 

9 

Pericarditis 

7.9S8 

154 

232 


1,003 

G 

Pleurisy and pneumonia . 

11,223 

G.507 

14,074 

19 

18,147 

179 

Miscellaneous 

349 

248 

424 

1 

707 

15 

Neoplasms: 







Carcinoma 

1,G02 

15 

4G 


2G5 

8 

Epithelioma 

2,922 

5 

2 


10 


Malignant lymphoma 

2, 90S 

154 

79 


1,009 

7 

Sarcoma 

411 

7 

9 


253 

18 

Miscellaneous 

1,022 

48 

97 


837 

34 

Parasitic conditions: 







Cysticercosis 

133 

13 

407 


23 


Stcphanuriasis 





714 


Miscellaneous 

1,395 

31 

8S5 


14 


Pigmentary conditions: 







Melanosis non-malignant . 

35 

52 

86 


403 

117 

Xanthoris 

55 




3 


Miscellaneous 

10 

2 

9 


94 


Septic conditions: 







Abscess or pyemia 

9,311 

1,221 

2,532 

91 

16,063 

78 

Septicemia 

G,171 

2,254 

1.G94 

9 

10,147 

21 

Toxemia 

490 

1G1 

162 

1 

S94 

2 

Miscellaneous 

54 

5G 

8 


54 

1 

Arthritis 

087 

1,100 

2,0S5 

1 

15,714 

1 

Asphyxia 

20 

53 

41 


2.009 


Bone conditions 

35 

11 

5 


2S9 


Contamination 

7 

15 

18 


2.865 

1 

Icterus 

43S 

1,570 

2, 90S 

7 

15,661 

3 

Immaturity 


10.757 

8 


13 

2 

Injuries 

4.300 

1,561 

1,128 

13 

2,300 

53 

Pregnancy advanced or recent parturition 1 1 ! 


3 


9 

1 

Sevun! odor 





1,312 


Skin conditions 

9 

4 

2 


103 


Premia 

1,078 

97 

1,339 


697 

2 

HvpcTkrrnln>i« . ... 

3 




4 


Miv'rllaneoU'* general 

72 

7 

2*) 


105 


Total 

79,141 

39,215 

5’U S3 

551 1 

19.031 

805 


Kin. S -XutnlxT of (’arrow* Condemned for Various l)i*ro*-i- am! Condition* on 
JVtffiorti-m Inspection. Fiscal Year HCjG, Federal Meat 
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dioxide also has the effect of making the transfer of end- 
ending to another more difficult because the eonnecti ‘ These 

mgs are partly blocked by the high carbon dioxide concentration, 
circumstances make carbon dioxide an cirectivc nriesthctiC;^^ ^ 

Experience acquired m connection with study mR tlm P . 
of carbon dioxide on humans involved the use of 30 to 3. p most 

dioxide and 70 to Go percent oxygen, lo immobilize swine 



Fig. 9.— Anesthetized hog emerging from carbon dioxide chamber ready for bleeding 
(George A. Ilormel & Co , Austin, Minn.). 


effective combination has been found to be G5 percent carbon dioxide 
mixed with atmospheric air. Those who have developed the carbon dioxide 
method of immobilizing swine are of the opinion that the animals suddenly 
lose consciousness about fifteen seconds after they are put into the carbon 
dioxide atmosphere and that the animal quickly becomes generally anes- 
thetised. 

It is essential that the s\ stem be adjusted carefully so that anesthetising 
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is the Tesult of the treatment and not suffocation. It has been shown that 
the carbon dioxide immobilizing operation can be run under practical 
packinghouse conditions to accomplish the desired results. It is a matter of 
proper adjustment of the carbon dioxide concentration in the chamber in 
which the animal is anestlietised and proper timing of the exposure. It has 
been demonstrated repeatedly that the carbon dioxide anestlietised ani- 
mal will in only a matter of a few minutes regain consciousness and return 
to normal. 

The bleeding rail is long enough to permit holding each animal for 
sufficient time to assure complete bleeding before it is dropped into the 
scalding vat. 

Considerable attention is given to the temperature of the water in the 
scalding vat, to the length of time each carcass is held in the scalding vat, 
and to the thoroughness with which the scalding water reaches all parts of 
the surface of the carcass. This is important since the thoroughness of the 
subsequent cleaning of the hog carcass depends on the scalding having 
been properly performed. If the scalding water is too hot, the surface 
of the skin is cooked which is not productive of a clean, smooth surface. 
If the water is too cool, the scurf and hair are not loosened which requires 
their being cut from the surface of the skin, again producing a surface 
which is not clean and smooth. The ideal scalding temperature ranges 
from 138° to 140 °F. Generally, the length of time that the carcass is 
permitted to remain in the scalding vat is determined by tests made 
by the plant employee to determine whether the scurf and hair remove 
readily from the skin. The carcass is moved about and agitated in the 
scalding vat to make certain that the scalding water effectively acts upon 
the folds of skin in the pelvic and pectoral regions. 

To maintain the supply of the large volume of hot water required in the 
scalding vat, recirculation of the scalding water is permitted, provided such 
water ns must be added from time to time is clean and potable. The 
scalding vat is drained each day after the slaughtering operations and 
cleaned thoroughly. A fresh supply of clean, hot water is provided at the 
beginning of eacli day’s operation. The carcass is placed in the debarring 
machine when it is removed from the scalding vat. The hair and scurf 
which were loosened from the skin in the scalding vat are removed in a 
delmiring machine by friction produced by blades that beat the skin, and 
as the carcnsses are crowded together, by the friction of one carcass upon 
the other. The carcasses in the d chairing machine are sprayed witli hot 
water which removes the hair and scurf ns they arc rubbed free from the 
surface and facilitates generally the cleaning and polishing effect on each 
carcass. 

The hot water used in the first two-thirds of the delmiring machine is 
recirculated, while the water used in the last one-third of the machine is 
not used ngnin. All water used in cleaning the hog carcass beginning with 
the last third of the delmiring machine until the carcass is completely 
dressed is fresh, clean, potable water. 

If the scalding and delmiring of the carcass has been properly j>erfon»ed, 
it is almost entirely free of scurf and hair as it leaves tbc dehairing machine. 
From this point, the carcass suspended from a gambrel inserted in the hind 
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legs proceeds on the dressing rail. It is first singed as ot^fiMl 
cleaning of the carcass. From the singer, it proceeds to j be f ore 

otherwise thoroughly cleaned before it is offered for inspection 
any incision is made in the carcass for the purpose of • t ' n ded to 

A special kind of singeing is performed on carcasses that are t;< , 

be cut into English Wiltshire sides for export. In singeing for th 
trade, the hair only is burned off without affecting the skin, r o 
trade, the outer layer of the sldn is scorched. 
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Some meat packers supplement the work of the deliairing machine with 
an application of a mixture of rosin and oil to the carcass. This mixture 
which consists of approximately 15 per cent of paraffin oil or cottonseed 
oil and 85 per cent of rosin is held in a steam-heated storage tank. In some 
meat packing plants this mixture is applied only to parts of the carcass 
with large brushes. Other plants are equipped to immerse the entire carcass 
momentarily in the hot mixture. "Where the carcass is immersed, precau- 
tions are taken to prevent the mixture from entering the mouth and 
nostrils of the carcass. After the mixture is applied, the carcass is sprayed 
immediately with cold water which sets the coating. This coating which 
possesses some elasticity due to the oil content of the mixture is then 
peeled off by hand from the surface of the carcass, and it takes with 
it am- hair or scurf which was missed in the dehairing machine. 

After the carcass has been thoroughly cleaned it passes to the head 
inspection position. If the head inspector finds that the carcass has been 
properly cleaned, he proceeds to an examination of the head and the 
cervical lymph glands. The mandibular lymph glands are incised repeatedly 
and examined for any abnormal condition. The inspector also examines 
the tissues exposed during the examination of these glands to detect 
evidence of cysticercosis, abscess, or other abnormal condition. 

After the head inspection has been completed, the carcass moves to 
the area where it is prepared for evisceration. The rectum is first loosened 
and ligated to avoid contamination which would result from the escape 
of its contents during the subsequent handling of the viscera. The carcass 
is then opened by a longitudinal incision along the median line extending 
from the pelvic region to the neck. Care is exercised to avoid cutting 
into any of the viscera as the incision goes through the abdominal wall. 
Also, the incision must not cut into the prepuce. The incision severs the 
pelvis at its symphysis and opens the thorax along the median line. Next, 
the urinary bladder, the uterus, and the penis are removed, care being 
exercised again to avoid cutting into the prepuce. The content of the 
prepuce is a serious source of contamination should it be permitted to 
come in contact with edible portions of the carcass. As they are removed, 
all of these organs are handled as inedible. 

The carcass is now ready for evisceration. The abdominal and thoracic 
viscera are removed together and intact. They are handled on equipment 
appropriate for their inspection. Care is exercised during tlie removal of 
the viscera to avoid cutting into it at any point which would permit its 
contents to escape. Also, the viscera is not permitted to become con- 
taminated by contacting the floor or the standing platform used by the 
cviscerntor. 

The routine inspection of the viscera consists of palpating the bronchial, 
mediastinal, portal, and mesenteric lymph glands. Also, the liver, spleen, 
lung and heart arc palpated for the purpose of detecting any condition which 
is not readily observed on their surface. It is necessary to manipulate the 
king and liver so that all of their surfaces can be observed. 

In those cases where an abnormal condition is found either by the head 
inspector or the viscera inspector which requires a more minute inspection, 
the bronchial, mediastinal, portal, and me>cntcric lymph glnnds, and the 
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spleen are incised repeatedly as part of their examination. In 

where the condition is such as to require a final inspection, the nrt he 

its viscera are moved to an area especially equipped and set asi e 
conduct of final inspection. , 

Carcasses which pass the viscera inspection continue along tne - 

rail to the point where they are split- A plant employee remoi es e . 
from its capsule and leaves it banging in the carcass which prepares i 
the rail inspection. The rail inspector observes all parts of the carC ^?V onl 
secs that such benign local conditions as bruises, etc.,_are remov 
the carcass by a plant employee. He examines the kidney and 
rounding area for evidence of parasitic infestation. He observesthe 
cut portions of the carcass for evidence of cysticercosis. He o - 
closely the perineal region for any abscesses or other abnormal con 1 ^ 

resulting from castration. He observes the pelvic cavity to make sure^ 
no portion of the genitalia has been left attached to the carcass during 
dressing operation. Carcasses which he finds to be affected with some 
normal condition require final inspection and are retained by him for ^ 
examination. Those carcasses which pass the rail inspection P 10 ' e , * 
toward the cooler, but first the head, leaf fat (parietal abdominal a /> 
and ham facings (fat from the inside surface of each thigh) are removed. 

A few chilled hog heads are shipped to the trade just as they are remov 
from the carcass. Most of them are processed immediately. 1° eI . ^ 
case there is no necessity for further cleaning the hog head, since its cleaning 
as part of the cleaning of the carcass during the dressing operation 
calculated to produce a thoroughly clean hog head. Before the head i= 
cut up into its several parts the oral and nasal cavities are flushed thor- 
oughly so as to avoid contamination by their contents. Hog beads are cu 
up into skull fat, ears, snouts, lips, tongues, cheek meat, head meat, J** 
meat, and brains; all edible products. The jaws and skulls are handled 
as inedible. Occasionally, the whole head is split longitudinally, 
the skin over the dorsal surface intact. Such heads are then placed id 
cure. Before these heads are placed in cure the teeth and turbinate bones 
are removed to avoid them as a source of contamination in the cure. 

Hog tongues require considerable attention to eliminate contaminated 
portions torn by the teeth during the scalding operation. These portions 
are trimmed from the tongue and handled as inedible. This is usually 
done at the same time the tonsils are trimmed from the tongue. Thread- 
worms also are occasionally found in the mucous membrane of hog tongues* 
After the viscera have t*rn inspected they are passed to a separating 
table. The lungs are removed and handled as inedible. The heart, liver* 
and spleen are saved as edible. The heart is opened and emptied of coagu- 
late! blood. The opened hearts are then usuallv put in a tumbler for a 
brief period to wa«h them free of any remaining blood. The hog stomach 
is emptied of its contents and each stomach is washed individually- *Tbe 
dean stomachs are placer! in a machine half fillet! with water at 'l20*F.. 
where they are rotated for a prri<d of about ten minute?. The stomachs 
arrtlien completed rinse.! In run nine fredi water through the machine. 

TUsmall intestines are pulled from thrir attachment to the mesenteric 
**t* They |ri! 1 away from the mesentery without leaving any fat adhering 
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to them. The small intestine is immediately stripped of its contents 
under a spray of running water, using equipment which will dispose of the 
intestinal contents without danger of the intestines becoming contaminated 
with it. After the small intestine is stripped of its contents it passes through 
a machine which crushes and squeezes the mucous lining from its lumen. 
The intestine passes through a series of two such machines which are so 
equipped that the mucous or slime as it is discharged from the casing passes 
directly into the drainage system. The intestines are then taken to the 
casing department. 

The terminal end of the large intestine is next removed from the ab- 
dominal viscera and is flushed free of its contents. This portion of the 
intestine is called the bung or bung gut and is taken to the casing depart- 
ment immediately after being flushed. 

The cecum along with the remaining large intestine completes the di- 
gestive tract and this is also removed from the mesenteric fat. This intes- 
tine is flushed by placing it over long perforated stand pipes. A strong flow 
of water passes out of the end of this pipe and through its perforations to 
flush out the intestinal contents. This portion of the intestine is known as 
the chitterling and is handled as an edible product after being thoroughly 
cleaned both inside and outside. 

The separation of the intestines from the mesenteric fat is so conducted 
as not to contaminate the fat with any of the intestinal contents. This 
fat is handled in a clean manner throughout and is used in the rendering 
of lard. The pancreas is sometimes removed from the mesenteric fat and 
saved for pharmaceutical purposes. 

Sheep. — Because of their thick, heavy, wool covering, it is important to 
keep sheep and lambs free from mud and contamination before they are 
slaughtered. It is extremely difficult to avoid contamination of sheep and 
iamb carcasses during the dressing operations when the peit is soifed. 

It is not the practice in the United States to stun sheep, Iambs, or goats. 
They are driven into a shackling pen where each is shackled above the foot 
on the right hind leg and hoisted to the bleeding rail. Except when the 
kosher method is used, bleeding is accomplished by inserting a sharp, 
pointed knife into the neck just below the ear and severing the blood vessels 
in that region. In the kosher method a sharp knife is drawn transversely 
across the neck just behind the angles of the mandible. Generally, sheep 
and lambs arc skinned in connection with the dressing operation since it is 
very difficult to wash the pelt sufficiently clean to justify its remaining 
on the dressed carcass. 

After the animal is bled, it moves on the rail still shackled by the right 
hind leg to the position where the free left hind leg is skinned. The foot is 
removed. The knife is inserted under the tendons on the posterior side 
of the metatarsal bones toward their distal end. The carcass is then 
transferred from the shackle rail to the dressing rail by a hook inserted 
through this opening. The right leg is then released from the shackle and 
it nl«o is skinned. It is attached to a hook in tlu* same manner as the other 
leg, leaving the carcass susjicnded entirely from the dressing rail. 

Cart* is exercised in the skinning of the hind legs to avoid soiling the 
skinned portions of the carcass by contact with the woolv portion of the 
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pelt. It is the practice in some meat packing plants to cover the skinned 
portions of the hind legs with a protective sheet of parchment paper imme- 
diately after the pelt is removed. .. 

The carcass is now hoisted by the feet of its forelegs to another ran 
which suspends the hotly nearly parallel with the floor. In this P 031 "®” 
the plant employee skins out the neck, shoulders, and the sides ol 
head. He also raises the esophagus and loosens it from its attachments 
as »t. passes through the thorax, ligating the cervical end at the same time. 
This facilitates removal of the esophagus along with the abdominal viscera 
when the carcass is later eviscerated. It also avoids probable contamina- 
tion of edible portions of the carcass by sucli paunch contents as m*?** 
gravitate down the esophagus with the carcass hanging in the inverted 
position. The trachea is also loosened to facilitate evisceration. 

The forelegs are now released and the carcass is left suspended from 


the dressing rail by its hind legs. The rectum is loosened; however, it 
not necessary that it be ligated inasmuch as the nature of its contents is 


such as to present no threat of contamination. The carcass is then com- 
pletely skinned. The removal of the skin from the head presents the 
only real problem from the point of view of sanitation inasmuch as 
considerable care must be exercised in order to remove completely all 
of the skin from the face. 

The carcass is prepared for evisceration by opening it along the median 
line. Here again it is necessary that care be exercised to avoid puncturing 
any of the abdominal viscera. The bladder, uterus, and penis are removed 
at this time. 


Just before evisceration the duodenum is ligated at two points approxi- 
matelv 3 inches apart where it leaves the abomasum. The duodenum > s 
severed between these ligations at the time of evisceration. 

The lungs, heart, and liver are presented for inspection separate from 
the digestive tract portion of the abdominal viscera. This is presented 
together but separated into the stomach portion which is ligated both at 
the esophagus and the duodenum and the intestinal portion which is 
ligated at the duodenum 

The inspection consists of palpating the lungs and their accompanying 
lymph glands, the heart, and the liver. The bile duct is cut transversely 
to permit examination for possible fluke infestation. The abdominal 


viscera are observed for any abnormal condition. 

The rail inspector observes the carcass as it is hanging from the rail, 
head attached. He palpates the prescapular, prefemoral, and superficial 
inguinal (supratnammary lymph glands). Using both hands, he then opens 
up the interior of the carcass to view, examining the surfaces of the perit- 
oneum and pleura. He also examines the pelvic cavity to detect any 
contamination or portions of the genitalia which mav have been left 
attached during the dressing operation. He looks at the head, particularly, 
to make sure that all of the skin and the horns have l>een removed. 

When a condition is found which requires more detailed examination 
of the carcass, the organs or lymph glands related to the condition are 
examined further by repeated incisions and palpation. Carcasses and their 
Msccra which require final inspection arc taken to the space set apart for 
that purpose. 
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When the carcass passes the inspection it moves along the rail to the 
position where it is given a thorough washing. The head is removed. 
Each head is handled individually by first flushing out contents of the 
nasal and oral cavities. Many heads are shipped to the trade as whole 
heads after chilling. Others are processed by removing the tongue, the 
cheek meat, and the brain. The tonsils are removed from each tongue 
which is washed individually before being placed on a trav for chilling. 
The brains are examined for detection of parasitic infestation. 



Fig. 11.— Kail inspection of a lamb carcass. 


A considerable number of sheep pancreatic glands have been found to l»e 
infested with tapeworm**. The parasite is also found in the bile duet. In- 
spection guards against the tapeworm infested material entering food 
channels. 

The lungs, heart, liver, and spleen are classed as edible; the lungs and 
heart usually being sold intact. The omental fat (caul fat) is saved for 
rendering into edible fat. 

The small intestines are pulled from the mesenteric fat. They are 
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stripped of their contents and passed through sliming machines 
crush and squeeze tire rnucou s lining from their lumen. 1 nc«c in es 
then go to the casing department. The mesenteric fat is kept c can 
free from contamination and is saved for rendering into edible fat. 

Pathology.-— tinder this heading consideration is given to abn0 , 
conditions affecting carcasses, their organs, and pnrtsof carcasses, w 
have meat hygiene significance. Only a brief mention is made o 
etiology and pathogenesis of each condition, since they are full' p°' e 
in courses and texts on veterinary bacteriology, pathology, and parasite og>- 
The consideration given to lesions and their post-mortem significance - 
calculated to give only that emphasis "hi eh is necessary to relate 
condition found on post-mortem inspection to the disposition or 
affected carcass, organ, or part of carcass as to its fitness for human I * 
Tuberculosis.— This is a chronic, infectious disease affecting wan, «m- 
mals, and poultry, showing occasional acute manifestations. In the hm 
States, the program of eradication of tuberculosis from cattle has progress 


Item 

Animals slaughtcredin 1920 
1018 

Animals retained 

for tuberculosis in 1920 
1948 

Animals condemned 
for tuberculosis in 1920 
1918 


Cattle So. 

9,709.819 

14,250,302 

% 

Swine No. 

38.981.914 

48,551,552 

200.647 

2 05 

4,360,719 

15,422 

0.18 

2,968,631 

37,492 

.386 

05,607 

1,491 

.010 

9,761 


Fig. 12.— Retentions and condemnations of cattle and hogs under Federal M«*t 
Inspection, years 1920 and 1948. 


successfully to that point where eradication is considered to be practical'.' 
accomplished. The success of this program is dramatically illustrated b} 
comparing the number of retentions and condemnations of cattle for 
tuberculosis under Federal meat inspection during the year 1920 with the 
year 19-18 (Fig. 12). The eradication of tuberculosis from cattle has pot 
resulted in a comparable lowering of the incidence of tuberculosis in swine. 
The higher percentage of swine affected with tuberculosis is explained by 
the transmissibility of avian tuberculosis to swine. There is a high incidence 
of tuberculosis in poultry in the United States. 

Lesions of coccidioidal granuloma (see page 78) in cattle resemble 
lesions of tuberculosis. Hypothetically, histoplasmosis might be confused 
with tuberculosis, however, this condition has not so far been identified 
in meat inspection post-mortem examinations. 

Davis et al. report 1 hog and 1 1 cattle with mucormycosis involving the 
me^nterie lymph nodes alone or thoracic Jvmph nodes and lungs. Grossly, 
these lesions strongly resembled lesions of tuberculosis. 

Etiology and Pathogenesis.— Mycobacterium tuberculosis, bovine type, 
causes tuberculosis in cattle. Mycobacterium avium is the cause of tuber- 
ojIosis in poultry. Both of these organisms are pathogenic for swine, 
bheep are moderately susceptible to both organisms. The organism enters 
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the body through the respiratory and digestive tracts. In cattle, the 
respiratory tract and the pleura are most generally affected. However, 
involvement of the lymph glands of the digestive tract, the peritoneum, 
and the liver is quite common. The cervical, bronchial, and mediastinal 
lymph glands are the most common sites of infection in cattle. In addition, 
lesions of tuberculosis may occur in any of the organs and the visceral and 
body lymph glands. 

In swine, the lesions most commonly occur in the cervical, bronchial, 
mediastinal, and mesenteric lymph glands. The involvement of the liver, 
spleen, and mesenteric lymph glands is more common in swine than in 



Fig. 13.— Lesions of tuberculosis in a hog spleen. 


cattle. However, pulmonary involvement is quite common in swine. Le- 
sions may occur also in any of the organs, the viscera, and the body lymph 
glands. 

In sheep, the lesions arc generally confined to the lymph glands of the 
respiratory tract and the lungs. In poultry, the disease is seen most 
frequently in the liver, spleen, intestines, and hone marrow. The infection 
in the majority of instances in poultry occurs by way of the digestive tract, 
resulting in a greater incidence of involvement in the organs of that tract 
rather than the lungs. 

Isxvms . — The tulnrcle is the cliaraet eristic lesion of tulHTCulori-s. In 
the early stag!**, it is a gray, transparent nodule ju*-t large enough to l>c 
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seen bv the unaided c.vc. As tile lesion develops, caseous degeneration 
commences in the center which gives the tubercle a yL 

Tubercles fuse to form nodules of increasing size. The nodules com 
to form a large, yellow caseous mass which tends to calcify, l . 
of these masses varies considerably. The center of such a mass \a 
consistency from casco-purulent to caseous and caseo-calcarcous. 
tologicallv, lesions generally show central areas of caseation necr< ? s , 
taming points of calcification surrounded by a zone ’ 

epithelioid cells, fibroblasts and giant cells. Acid-fast Mycobac 
organisms arc found in the lesions. 
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thereof, and all of its viscera are condemned when an extensive involve- 
ment of tuberculosis occurs in either body cavity or when affected with the 
acute or miliary form of the disease. The following principles are declared 
for guidance in passing on carcasses affected with tuberculosis: 

(a) No meat should be passed for food if it contains tubercle bacilli, or 
if there is a reasonable possibility that it may contain tubercle bacilli, 
or if it is impregnated with toxic substance of tuberculosis or associated 
septic infections. 

(b) Meat should not be destroyed if the lesions are localized and not 
numerous, if there is no evidence of distribution of tubercle bacilli through 
the blood or by other means to the muscles or to parts that may be eaten 
with the muscles, and if the animal is well nourished and in good condition, 
since in this case there is no proof, or even reason to suspect, that the flesh 
is unwholesome. 

(c) Evidences of generalized tuberculosis are to be sought in such dis- 
tribution and number of tuberculous lesions as can be explained onty upon 
the supposition of the entrance of tubercle bacilli in considerable number 
into the systemic circulation. Significant of such generalization is the 
presence of numerous uniformly distributed tubercles throughout both 
lungs, also tubercles in the spleen, kidneys, bones, joints, and sexual glands 
and in the lymph glands connected with these organs and parts, or in the 
splenic, renal, prescapular, popliteal, and inguinal glands, when several of 
these organs and parts are coincidentally affected. 

(d) Localized tuberculosis is tuberculosis limited to a single or several 
parts or organs of the body without evidence of recent invasion of numerous 
bacilli into the systemic circulation. 

The carcasses of animals affected with tuberculosis are disposed of 
as follows: 

(a) Theentirccnrcassiscondenmedifanyofthefollowing conditionsoccur: 

(1) Wien it was observed before tlie animal was killed tlmt it was 
suffering with fever. 

(2) Wien there is a tuberculous or other cachexia. 

(3) Wien the lesions of tuberculosis are generalized, as shown by their 
presence not only at the usual seats of primary infection but also in parts 
of the carcass or in the organs that may be reached by the bacilli of tuber- 
culosis only when they are carried in the systemic circulation. Tuberculous 
lesions in any two of the following-mentioned organs are to be accepted as 
evidence of generalization when they occur in addition to local tuberculous 
lesions in the digestive or respiratory tracts, including the lymph glands 
connected therewith: spleen, kidney, uterus, udder, ovary, testicle, adrenal 
gland, and brain or spinal cord or their membranes. Numerous tubercles 
uniformly distributed throughout both lungs also afford evidence of 
generalization. 

(4) Wien the lesions of tuberculosis arc found in the muscles or inter- 
muscular tissue or bones or joints, or in the body lymph glands ns n result 
of draining the muscles, bones, or joints. 

(o) Wien the lesions arc extensive in one or both body cavities 
((») Wien the legions arc multiple, acute, and actively progressive. 
(Evidence of active progress consists of signs of acute inflammation about 
the Jesjon«. or liquefaction ncororis or the presence of vomig tul>errle<.) 
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(6) An organ or a part of a carcass is condemned under any of the follow 
mg conditions: 

(1) When it contains lesions of tuberculosis. . 

(2) When the lesion is localized but immediately adjacent to tne him* 

as in the case of tuberculosis of the parietal pleura or peritoneum, n 
case not only the membrane or part affected but also the adjacent tnor. 
or abdominal wall is to be condemned. . , i 

(3) When it has been contaminated by tuberculous material tnr k 

contact with the floor or a soiled knife or otherwise. . 

(4) Heads showing lesions of tuberculosis arc condemned, except ^ 

when a head is from a carcass passed for food or for cooking and the es ' oa 
are slight, or calcified, or encapsulated, and are confined to lymph 8 an ^Y 
which not more than two glands are involved, the head may be P as ^ e , 0 
cooking at 170° F. for thirty minutes after the diseased tissues have ee 
removed and condemned. . . g 

(5) An organ is condemned when the corresponding lymph glam i 
tuberculous. 

(6) Intestines and mesenteries showing lesions of tuberculosis are con 
demned, except that when the lesions are slight and confined to the fy ni P 
glands and the carcass is passed without restriction, the intestines may 
passed for use as casings and the fat passed for rendering after the corres- 
ponding lymph glands have been removed and condemned: Provided, in** 
thefat and intestines have not been contaminated with tuberculous matena . 

(c) Carcasses showing lesions of tuberculosis should be passed for foo 
when the lesions are slight, localized, and calcified or encapsulated, or are 
limited to a single or several parts or organs of the body (except as noted 
in paragraph (a) of this section), and there is no evidence of recent invasion 
of tubercle bacilli into the systemic circulation. Under this paragraph car- 
casses showing such lesions as the following examples may be passed, after 
the parts containing the lesions are removed and condemned in accordance 
with paragraph {b) of this section: 

(1) In the cervical lymph glands and two groups of visceral lymph glands 
in a single body cavity, such as the cervical, bronchial, and mediastinal 
glands, or the cervical, hepatic, and mesenteric glands. 

(2) In the cervical lymph glands and one group of visceral lymph glands 
and one organ in a single body cavity, such as the cervical and bronchial 
glands and lungs, or the cervical and hepatic glands and the liver, 

(3) In two groups of visceral lymph glands and one organ in a single 
body cavity, such as the bronchial and mediastinal glands and the lungs» 
or the hepatic and mesenteric glands and the liver. 

(4) In two groups of visceral lymph glands in the thoracic cavity and one 
group in the abdominal cavity, or in one group of visceral lymph glands 
in the thoracic cavity and two groups in the abdominal cavity, such as the 
bronchial, hepatic, and mesenteric glands. 

(5) In the cervical lymph glands and one group of visceral lymph glands 
in each body cavity, such as the cervical, bronchial, and hepatic glands- 
• ^ u ^ ie cer ' j ca l lymph glands and one group of visceral lymph glands 
in each body cavity, together with the liver when the latter contains but 
few localized foci. In this class of carcasses, which will be chiefly these of 
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hogs, the lesions of the liver are considered to be primary, as the disease is 
practically always of alimentary origin. 

(d) Carcasses which reveal lesions more severe or more numerous than 
those described for carcasses to be passed (paragraph (c) of this section), 
but not so severe nor so numerous as the lesions described for carcasses to 
be rendered into lard, rendered pork fat, or tallow, or otherwise cooked at 
170° F. for thirty minutes, if the distribution of the lesions is such that all 
parts containing tuberculous lesions can be removed. 

Actinomycosis.— This is an infection of the mandible and maxilla occa- 
sionally encountered during the inspection of the head and cervical region 
of cattle. The condition is commonly referred to as “lumpy jaw.” 



Fig. 15. — Actinomycosis affecting a bovine mandible (cross section). 


Etiology and Pathogenesis.— The “ray fungus/’ Actinomyces bovis is the 
causative agent. The organism is thought to enter through the mucous 
membrane by way of injuries to the mucosa caused by rough forage. 
Iacsions in the tongue, the soft tissues of the head, and in the viscera were 
once thought to be caused by this organism. These lesions arc now 
considered to he caused by the Aclinobacilhis lignirrc.fi. Lesions resembling 
actinomycosis in the udder arc also attributed to the nctinobacilius. 

Issicms . — The lesions arc limited to the bony structure of the head 
and arc characterized by the formation of soft granulomatous tissue. 
Necrotic areas form which develop into abscesses. The abscesses break 
down to form sinuses or fistulas tracts. A characteristic pus is formed 
which is thick, tenacious, and grccnisli-yellow. 

Post-Mortem Significance . — In those heads in which the enlargement is 
moderate ami there is no discharge of pus from the process, the tongJJc 
is removed and passed for fond while the head is unfit for food. In those 
cases where the involvement is large and pus discharging from the 
process, the entire head including the tongue is unfit for food. 
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Actmobaciltods -This condition is the one generally found involving 

the tongue and is known as “wooden tongue.” . „*Uthe 

Etiology and Pathogenesis .- The organism AdmobaaUus Ugmeres u 
infective agent. It is believed to pass into the body throng 1 mj 
the mucosa, being then picked up by the lymphatics. The 
of infection are the tongue and cervical lymph glands, and esio 
occur under the skin in the cervical region. Occasionally, t e i 



Fic. 16. — Actinobacillosis tongue-bovine. 


involves the bronchial and mediastinal lymph glands and the lungs- 
Lesions also occur in the udder; the infection is believed to gain entrance 
through the teats from the mouth of the suckling offspring. 

Lesions . — At the site of infection a tumorous mass slowly develops. 
Later, softening of the interior of the mass occurs with the formation of 
a thick, mucoid pus. Lesions of actinobacillosis are frequently mistaken 
for actinomycosis. The distinguishing characteristic, however, is the fact 
that the actinomyces usually attacks the bone while the actinobacillus 
invades the soft tissues. 

Post-Mortem Significance .— When the disease is slight and limited to 
the lymph glands of the head, the head including the tongue is fit f° r 
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food after removal of the affected glands. The head including the tongue 
is unfit for food where there is a more extensive involvement than the 
foregoing. 'When the involvement of the viscera or the udder is slight and 
localized, the carcass is fit for food provided the affected organs are disposed 
of as unfit for food. There is rarely an extensive involvement of the lung 
in which case the entire carcass is unfit for food. 

Cysticercosis.— Cysticcrcosis in Cattle . — This is the condition known as 
“beef measles” commonly occurring in cattle but only occasionally in 
calves. 

Etiology and Pathogenesis . — The bladder worm, cysticercus bovis, is 
the cystic form of the adult tapeworm, T tenia saginata, occurring in man. 



Fio. 17. — Section of muscle of bovine heart showing degenerated cysts of 
Cysticercus botis. 


The cyst is found chiefly in the muscles of the jaw, heart, and diaphragm, 
and also in the musculature in many other parts of the body. In some 
cases the wall of the esophagus is the preferred location. 

_ lesions . — The full-grown bladder worm measures about 7| by 5$ mm. 
situated in the intra-muscular connective tissue surrounded by a thin 
connective tissue capsule. The cvstiecrci may die a short time after 
development and become calcified. 

Post-Mortem Significance . — A carcass in which only one dead and 
degenerated cyst is found on inspection is passed for food without restriction 
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after removal of the cyst. A carcass shoring a slight ° r 
tion as determined by a careful examination of the h * > t ^e 

mastication, the diaphragm and its pillars, the tongue, an j 5 

portions of the carcass rendered visible by the process - , a jj 

passed for food after removal of the cysts and after the ca p 

of its parts have been held in a temperature of not higher th n 

continuously for a period of not less than ten days. A carcass 
extensive infestation is unfit for food. . . “nork 

CVSTICERCOSIS in Swine.—' This is the condition known as 
measles.” 



1 in. 18 — Cjsticcrcus cellulosac in & hop heart. 


Etiology and Pathogenesis . — The bladder worm known as CysticercM 
ccttulosx, the cystic fonn of Txnia solium occurring in man, produces this 
condition. The cysts are found chiefly in the muscles of the heart, tongue, 
thigh, and neck. They may also invade the fat and other tissues. T* 1 ® 
carcass affected with this condition when opened at the neck for cervical 
inspection will often show the cysts distributed in the tissue under the 
tongue like a bunch of grapes. 

Lesions .— The fully developed cyst measures up to 20 by 10 mm. and 
contains an invaginated scolex which resembles that of the adult worm* 
Although the lame continue alive for a long time, degenerated cysts ore 
seen in which the scolex is all that remains. 
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Post-Mortem Significance.— A carcass affected with this condition is 
unfit for food. 

Cysticercosis in Sheep.— (A) Cysticercus O vis.— This condition in 
sheep is similar to the cysticercosis which occurs in cattle. Altliough the in- 
volvement is comparable to the condition known as cattle measles and 
hog measles, the term “sheep measles'’ has not come into general use. 

Etiology and Pathogenesis .— The causative agent is the Cysticercus ovis 
which is the cystic form of Trenia ovis occurring in the small intestine of 
the dog. The cysts are usually seen in the heart, diaphragm, and the 
tongue. Although the cysts are reported as occurring in other tissues they 
are usually observed confined to the musculature. 



FiO. 19.— Section of hog muscle showing cysticercus cellulose infestation. 


lesions . — The cyst resembles Cysticercus bovis in size and consistency. 
Usually the larvre die after a short time and the lesions become organized 
with a degree of calcification. 

Post-Mortcin Significance .— Carcasses so affected that complete removal 
of the cysts cannot be accomplished with certainty are not fit for food. 
Where the infestation is slight and all of the cysts can he removed, the 
carcass is passed for food. 

(/I) Cysticercus Ten'UICOLUS.— 1 This condition in sheep is distinguished 
from other cysticercus involvement in that the cysts occur pendulous in 
the jxrritonenl cavity. It docs not infest the musculature. 
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Etiology and Pathogenesis.- The cyst is caused by the Cysttcercustenu- 
icollis, the cystic form of the Txnia kydaligena winch ckcuk ’ “ M 
and other carnivora. The cysticerci break down the liv« parent ^ 
during their migration, causing hemorrhages and leaving carity 

tract of detritus The cysts are seen hanging free m the pentoneal 
attached to the peritoneum. Foci of bronchopneumonia and P 
have been described as being caused by young cysticerci whicn erne 

Post-Mortem Significance.— Generally, the condition is f° un ^, ^ 
limited to the presence of cysts in the peritoneal cavity. In s ^ 

the cysts can be readily removed and the carcass is then fit for food- 
the involvement be such as to affect the general condition of t e 
it is unfit for food. 



Fig. 20. — Cysticercus tcnuicollis omentum of sheep. 


“Gid” in Sheep. — This condition is caused by parasitic invasion of the 
brain and spinal cord generally observed in meat inspection only in sheep 
but reported to occur also in other domesticated animals and in man. 

Etiology and Pathogenesis. — The causative agent is the Multiceps mtdti- 
cejis ( Cemursus cerebralis) which is the intermediate stage of the Txn ia 
mulliceju which occurs in the small intestine of the dog. Usually the cyst 
is situated on the surface of one of the cerebral hemispheres. Cysts do 
occur, however, in any part of the brain. Occasionally, the cyst is located 
in the spinal cord. . The condition usually seen in post-mortem meat 
inspection is the brain involvement. 

Lesions .—The full-grown cyst measures 5 cm. or more in diameter. 
It has a delicate, translucent wall and bears on its inner surface a number 
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o! heads which may amount to several hundred, each resembling the 
scolex of the adult worm. 

Post-Mortem Significance.— This condition is not frequently seen in 
meat inspection since animals having any degree of involvement would 
not reach the slaughtering department. The condition seen on post-mortem 
consists of a slight involvement of the brain with the carcass showing no 
systemic change. In such cases the brain is unfit for food while the carcass 
is passed for food. Should the carcass show any systemic involvement as 
a result of the cystic condition, it is unfit for food. 

Stomach Worm in Sheep.— This condition is also known as “wire worm” 
and affects all ruminants. The sheep involvement is the only one of sig- 
nificance in meat inspection. 

Etiology and Pathogenesis . — The condition is caused by the nematode 
Hsemonchus contortus, the male measuring 10 to 20 mm. long, the female 
18 to 30 mm. The male has an even reddish color while in the female the 
white ovaries are slightly wound around the red intestine. Upon entering 
the host, the young worms burrow into the mucosa of the abomasum. The 
adult worms live free in the abomasum and attack the mucosa which they 
pierce with their buccal lancets to suck blood. It appears likely that an 
anti-coagulant is inserted into the wound by the parasite. The mucosa 
becomes very irritated and the worms deprive the host of a large quantity 
of blood. It is probable that a large amount of blood also passes through 
the body of the parasite. 

Lesions,— The irritation of the abomasum is secondary in importance 
to the loss of blood. Anemia develops with a degree of rapidity depending 
on the extent of the infestation. In lambs or young sheep with severe 
infestation, anemia develops rapidly. 

Post-Mortem Significance.— kmmnh in which the condition has not 
developed to the point where ante-mortem symptoms are noticed are 
passed on post-mortem inspection as being fit for food. The abomasum is 
not an article of human food in any case and is handled as inedible. 
Carcasses from animals which have been suspected on ante-mortem inspec- 
tion of being affected with a condition which might cause their condemna- 
tion on post-mortem inspection are unfit for food when affected with 
anemia resulting from infestation by tins parasite. 

“Ox Warbles”.— This condition is a common parasite of cattle and 
calves and is widespread in the United States. 

Etiology and Pathogenesis .— The condition is caused by the larva; of 
the heel flies, Ilypodcrma l incat um and Ilypodcrma botis. The larva; hatch 
from the eggs which are laid on the hair of the skin and crawl down the 
hair to the skin through which they penetrate. They wander in the 
subcutaneous connective tissue gradually finding their way to the esoph- 
ageal wall where they lie in the submucous connective tissue for the rest 
of the summer and autumn growing to about 12 min. in length. In the 
latter part of the winter the larva; migrate to the subcutaneous tissue of 
the back. Here they increase in sire to about 3 cm. 

Issions.— The nodules caused by the larva; in the subcutaneous tissue 
of the esophagus usually contain small amounts of pus. At the sites of 
the larvic in the subcutaneous tissue of the hack a definite localized swelling 
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occurs surrounded by some edema. Along with the larva the 
includes considerable pus and takes on the appearance of a sma 
Post-Mortem Significance.— T\\c mucous lining of the esophagus » 
of the animal casings and the presence of the lame makes the casi J 
for use as a container of human food. The involvement of the su ‘U ‘ , 

tissue of the back by the larvai is generally localized. Complete re 
of the tissue involved with the parasitic process is usually sulnc ... 
permit passing the carcass for food. The back of older calves dres 
the skin on is palpated to detect swellings caused by the parasite, 
present, the skin is required to be removed from the carcass an 
affected tissue removed by trimming. , . t i.„ 

Kidney Worm of Swine.— This parasite is widely distributed > 
Southern part of the United States and in the East Central States ^ 
of considerable economic importance because of the large amount o ^ 
which is required to be trimmed away from swine carcasses due o 
infestation. . 

Etiology and Pathogenesis . — The condition is caused by the round v 
Slephanurus dentatus. The male is 20 to 30 mm. long, the female 
45 mm. long. The development of the parasite in the host is somew 
complicated. Suffice it to say the migration of the larva* causes datnag 
to the liver. The principal involvement, however, affects the sublum 
region where the parasites invade the perirenal tissues. . They P e . netI ? -e 
into the organs of that region, and the psoas muscles, fanning out to involt 
all tissues in their path depending upon the degree of infestation. . . 

Lesions .— The sublumbar region of all swine carcasses must be examm 
carefully to detect the probable presence of this parasite. In light infests 
tions, there are few evidences of the parasite’s presence. Slight edema fre- 
quently occurs and the perirenal fat shows a slight hyperemia as evidence 
of the parasite. It is necessary sometimes to cut into the tissue to revea 
the lesions. Where the infestation is extensive the tissue changes are 
more marked, there being extensive ederna and some hemorrhage.^ 

Post-Mortem Significance .— Carcasses affected with this condition when 
extensive and accompanied with systemic manifestations are unfit for 
food. Carcasses are passed for food when the infestation b slight and 
complete removal of the parasites and involved tissue can be accomplished. 

“Nodal ar Disease” in Sheep. — This condition which is limited to sheep 
and goats is of significance principally because it destroys a large number 
of intestines for use as animal casings. 

Etiology and Pathogenesis .— The condition b caused by the larval form 
of the round worm Oesophagostomum columbianum. The* larva; pierce the 
wall of the intestine in which they grow to a length of about 1.5 to 2.5 


Lesions . — The reaction of the tissue of the wall of the intestine to the 
presence of the larvae forms the characteristic nodules which vary in size 
up to o mm. The contents of these nodules caseate and calcify. There is 
usually an opening from the nodule into the intestine. 

. Post-Mortem Significance . — The condition as it b usuallv seen in meat 
inspection does not affect the disposition of the carcass even though the 
intestines are involved to a considerable extent by the parasite. The 
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carcass is passed for food after elimination of the affected intestines provided 
there is no systemic involvement. Where the parasitic condition is such 
as to produce peritonitis associated with systemic manifestations, the 
carcass is unfit for food. 

Hydatid Disease.— This condition affects man as well as domesticated 
mammals. There has been a gradual decrease in the occurrence of this 
condition in the United States. It is only rarely seen during the conduct 
of meat inspection post-mortem examinations. 



Pic. 21. — Echinococcus cysts in a hop liver. 


Etiology and Pathogen cs is. — The condition is caused bv the embryonic 
stage of the tapeworm Echinococcus granulosus which is found in the small 
intestine of carnivora. The eggs are ingested by the intermediate host, 
hatching in the intestine. The embryos then migrate through the blood- 
stream to the various organs of the host. They usually locate in the liver 
and lungs. 

/✓.tiVmj.— The embryo forms in a large vesicle 5 to 10 cm. in diameter. 
A thick cuticle forms around the vesicle concentrically laminates] with 
an internal germinal layer. The vesicle is filled with a clear, colorless 
fluid. Daughter cysts are sometimes formed. 

Post-Mortem Significance .— Affected organs art* unfit for food. 

Pcntistoma.— This condition affects herbivorous nnttnnK It is most 
commonly seen in cattle on meat inspection post-mortem examinations. 


9 2 POST-MORTEM INSPECTION 

Etiology and Pathogenesis— The condition is caused by ‘^ u ^™ P t he 
stage of the Linguatu la serrata, the Tongue-worm h ^ 

nasal and respiratory tract of carmvura pnnapally . The ntar5 . 

expelled from the respiratory tract of the host hatch in nter ic 

canal of the intermediate herbivorous host. The lame reach t T | JC 

lymph glands where they develop into the infective nymphal stag • 
nymph is 5 to 6 mm. long and has a white color. . . elands in 

Lesions.— The nympha are present in the mesenteric ly up cv5 ts 

small cysts surrounded by a viscid turbid fluid. The presen ^ 

results in an enlargement of the affected lymph glands and g ; on 

juicy consistency. In older lesions there is a tendency towa _ 
producing a lesion which is sometimes confused with tuberculosis. 



Fiq. 22. — Fcldnococeus cysts— lung of a ewe. 


Post-Mortem Significance .—' The condition is localized in the mesenteric 
lymph glands. Accordingly, the carcass is passed for food after the mes 
enteric fat with the imbedded lymph glands is disposed of as being un 
for food. 

Onchocerca Gibsoni.— The condition caused by this round worm ' vas 
once thought to occur only in cattle imported* into this country ftp 111 
Australia. . In recent years the condition has been reported in connection 
with meat inspection post-mortem examinations made in the United States* 
Etiology and Pathogenesis . — The inale Onchocerca gibsoni is 30 to 53 mm* 
long and the female has l»cen reported as measuring 500 mm. or more* 
The sector of this parasite is not definitely known. The parasite fit? 1 
wanders al»out in the connective tissue In-fore coining to rest usually m 
the region of the brisket and the external surfaces of the hind liml>s* 
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Lesions. —At these locations they form “worm nests” which are sur- 
rounded by a fibrous connective tissue capsule which increases in size as 
the lesion grows older. The whole nodule may be 5 cm. in diameter. It 
is ovoid or flattened in shape. The worm nest consists of tunnels containing 
the coiled worm. In older nodules degeneration of the tissues and calcifica- 
tion of the worms frequently occurs. 

Post-Mortem Significance . — The condition is localized and the carcass 
is passed for food after the affected tissue is removed. 

Ascariasis.— The worms causing this condition in man and in swine are 
morphologically indistinguishable. It is a common round worm infection 
of swine associated with unclean housing conditions. 



Fia. 2:}.— Obstructive jaundice— obstruction of bile due t i>y nscarids — bog liver. 


Etiology and Pathogenesis .— The condition is caused by the A scans 
lumbricoides, the mnlc measuring 15 to 25 cm. by about 3 mm., and the 
female up to 41 cm. by 5 mm. The ingested eggs batch in the intestine 
and the lame burrow into its wall. The larva; pass through into the peri- 
toneal cavity reaching the liver cither bv migration direct or through the 
bloodstream. From here they nrc carried by the blood to the lungs where 
they arc arrested in the capillaries. 

lesions. — The lame cause much damage in the liver and lungs during 
their migration. They produce hemorrhage and destroy tissue in the liver. 
In the lungs, they cause numerous hemorrlmges into the nlvcoli and bronc- 
hioles. Secondary bacterial invasion of the lung lesions sometimes results 
in pneumonia. The adult parasite in the intestines docs considerable 
damage to the walls of the intestines, however, the principal damage here 
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is caused by their wandering up the bile duct into the liver, 
sionally produces icterus in the carcass due to the stoppage , , {fie 

Post-Mortem Significance .— Carcasses showing ictcnis as a •#-_ ta ^ on s 
infestation are unfit for food. Carcasses showing systemic rotation 
in connection with inflammatory lung processes caused . - ifirance 

are unfit for food. Localized conditions in the lungs are of htti b [ 1 ^ ; ver s 
inasmuch as the lungs of swine are always handled as medi i^t 
affected by the infestation are fit for food only if the damage " rt j on 
as to permit removal of the damaged tissue from the unaliec 

of the liver. . nllest of 

Liver Flukes. - DlCKOCOELIUM Dekdmticum. This is the sm 
the three liver flukes affecting domesticated animals. It is mos co 
seen in cattle and sheep and occasionally in swine. , t om 

Etiology and Pathogenesis .—' This fluke is from 6 to 10 mm. long a 
1.5 to 2.5 mm. wide. The body is elongated, narrow anteriorly an 
behind the middle. These small flukes invade the small branches . 
bile ducts in which they lie greatly extended and attached by their s 
Occasionally they occur along with the Fasciola hepatica (infra). _ . 

Lesions . — No marked change is produced in the liver unless the i 
tion is heavy. Cirrhosis of the liver occurs in heavy infestation as w 
other indurative changes of the liver tissue. 

Post-Mortem Significance .— Affected livers are unfit for food rega 
of the degree of infestation. «. 

Fasciola Hepatica.— This fluke usually infests ruminants, rarely a f 
ing swine and man. It causes the condition usually referred to as 


rot”in sheep and cattle. . . 

Etiology and Pathogenesis .— The fluke reaches 30 by 13 mm. m 5 ^ 
is leaf -shaped, and is broader anteriorly than posteriorly. It b a ® ^ 
anterior cone-shaped projection which is follow ed posteriorly by a. pa 
“broad shoulders.” The young fluke burrows into the intestinal " 
reaching the liver generally by way of the blood stream. Others mig 13 
through the peritoneal cavity entering the liver by penetrating its caps* 1 ‘ 
They attach themselves to the peritoneum occasionally along the tea} 
suck blood. After entering the liver they grow and wander in the U' 
tissue eventually reaching the bile ducts. 

Lesions . — No significant damage is done in the peritoneal cavity, 
young flukes destroy the liver tissue as they wander through it, the destruc- 
tion increasing as the parasite grows. The adult flukes in the bile due 
cause considerable irritation of the mucosa resulting in chronic cholangit^ 
and cirrhosis which extends into the liver tissue. Icterus sometimes oecui? 
in the carcass due to stasis of bile as tbe result of large flukes blocking * he 
ducts. 


Post-Mortem Significance.— Carcasses affected with icterus due to fluhe 
infestation are unfit for food. Affected livers, regardless of degree ot 
infestation, are unfit for food. 

Fafcioloides AIagxa.— This is the largest of the flukes infesting jj* 
livers of cattle and sheep. It is reported to occur rarely in tbe lungs. Tn , » 
parasite is not encountered in meat inspection post-mortems as frequently 
as the other tw o flukes. 
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Etiology and Pathogenesis. -The fluke is quite large, measuring up to 
100 bv 25 mm. A characteristic that assists in distinguishing this fluke 
from Fasciola hepatica is the absence of an anterior cone-like projection 
which is present on the smaller parasite. The parasite wanders about in 
the liver tissue becoming encapsulated eventually. Their pathogenicity 
in cattle is reported as being relatively low since the young parasites 
become encapsulated before reaching maturity. In sheep the parasite 
reaches maturity unchecked doing great dnmnge in the liver. 

lesions.— Due to the amount of damage done to the liver tissue and the 
tendency toward encapsulation of the parasite, infested livers present an 
uneven surface appearance. There is also a characteristic black pigmenta- 
tion of the liver and the hepatic glands extending sometimes to the adjacent 

PC Post-Mortem Significance— Affected livers are unfit for food regardless 

of the extent of the infestation. ... ,. . , 

Mange.— Sarcoptic.— T his condition commonly affects all domesticated 

animals. . . n 

Etiology and Pathogencsis.-The sarcoptes mange mite is a very small 
parasite roughly circular in outline. It prefers those parts of the body 
that are not covered by much hair or wool. The parasite pierces the skill 
to feed on the lymph and young epithelial cells. 

lesions.— The irritation and inflammation of the skill results in an 
exudate which forms a crust over the surface. As the condition progresses 
there is extensive keratinization and proliferation of the subcutis. l his 
is usually accompanied with the loss of hair. . . 

Post-Mortem Significo nce.-Where the condition is associated with emaci- 
ation in the animal, the carcass is unfit for food Genera ly, the condition 
is limited to the skin and has no noticeable effect on the well-being of 
the host. In sheep and cattle where the hide is removed as part of the 
dressing operation the condition has no post-mortem significance when 
localized in the skin. All affected hides are removed from calves after 
which the carcass is passed for food. Affected portions of the skin are 
removed from hog carcasses which are then P^sse or oo . , . 

PsoRornc.-This type of mange does not affect swine but is found in 
sheep and cattle. However, by contrast with sarcoptic mange this . condi- 
tionjs caused by a number of different parasites, each specific for different 

spraes of host. • , _The condition in sheep is caused by the 

lology and P g _ • tt j e b y the Psoroptcs communis laris. 

Psorovtcs common* ov,s _nnd " prcf 5 er those p J ts of tUc body that 

ie mites are O' a • 0 j " Tliev puncture the epidermis to feed 

are welUoveml ' v .th ha,r or woo ^acterized by a 

on the lymph, Vis results in an exudation on the 

elhng infiltrat wJPicli coagulates to form a crust. The mites 

«m;“^," Pa aIong the boSers of the affected area thereby 

extending the process. principally around the shoulders, sides, and 

Lcstons. The Ics to form the characteristic scab. 

ri T> C ‘ Tr CS / C ar c- i finance —In those cases where emaciation or systemic 

Post-Mortem Sigtupcanct. 
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involvement accompany the mange, the carcass is 


unfit for food. Other- 


wise the carcass is passed for food. « d ome sti- 

Demodectic.— This is the third type of mange and allectsall ^ 


cated animals. It is frequently referred to as follicular mange. It i 


as common as the other two. . nr(l Verv tiny- 

Etiology and Pathogenesis .- Tlic demodex mange nut's are 
They are elongated by contrast with the s^coptcs man^e m ^^el}- 
circular in outline and the oval psoroptes. Tlie parasite the 


circular in outline ana uic — - 1 ._ tl pntering t 

0.25 mm. long. The mites develop in the skin of the host 
hair follicles and sebaceous glands. . causes 

Lesions.—' The chronic inflammation produced by the pa p stu les 
proliferation and thickening of the epidermis with the loss of tiair. 
and abscesses frequently form in the hair follicles and se a , a nd 
due to a secondary’ bacterial invasion. The formation ot p j roin 
abscesses associated with demodectic mange helps to distingui 
the other forms of mange. _ , , t i, e in- 

Post-Mortem Significance.— The carcass is unfit for food v. . , 0 { 

festation has progressed to the point where the carcass shows e \_ j s0 
toxemia or emaciation. Generally, the condition has not pro^ ^ 
far as to affect the carcass, in which case it is passed for food atte 
of the diseased tissue. . animals 

Lung Worms.—CATTLE.— This condition is usually seen in young 

Etiology and Pathogenesis.— The Dictyocaulus tiviparus is the 
the condition. The male measures 4\ to 5 cm. long, the female b t 
long. They infest the bronchi. # . , u ronc hi 

Lesions.— In the young animal the presence of the parasites in the d cJJ5eS 
sets up varying degrees of inflammation in the lungs. In advanced 
emaciation and anemia are observed. . . ta _ 

Post-Mortem Significance.— The carcass is fit for food when the i ^ ^ 
tion is slight and there is no secondary change, provided the lung 
eliminated as unfit for food. In those cases where there is P nelt . . 
accompanied with systemic manifestations or when there is emaci 
or anemia the carcass is unfit for food. . 

Swine. — There are three round worms which commonly infest 
lungs in swine. to 

Etiology and Pathogenesis. — They are Metastrongylus apri, male up 
25 mm. long, female up to 58 mm. long; Metastrongylus pudendotect < 
male up to 18 mm. long, female up to 37 mm. long; and Metastrongy 


salmi. They infest the bronchi and bronchioles. 


Lesions.— The parasites set up varying degrees of inflammation : 


i the 


lungs producing a verminous bronchitis and sometimes pneumonia. 
parasites sometimes die in the small bronchioles with resulting nodu , 
formation. These nodules may be confused with tuberculous nodules i 
meat inspection post-mortem examination. . , 

Post-Mortem Significance.— Generally, the condition is localized in the 
lungs in which case the carcass is passed for food; hog lungs in an}’ cas 
are handled a3 inedible. Where there is extensive inflammation of t 
lung associated with systemic change, the carcass is unfit for food. 
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Sheep.— There are also three lung worms affecting sheep. Two of them 
are found in the bronchi and bronchioles while the third invades the 
parenchyma of the lungs. 

Etiology and Pathogenesis . — The MvcUcrins capillaris, male 12 to 14 
mm. long, female 19 to 20 mm. long, invades the alveoli and the pulmonary 
parenchyma especially in the subpleural tissue. Protostron gylus rufescens, 
male 16 to 18 mm. long, female 25 to 35 mm. long, and Diclyocaulvs 
filaria, male 3 to 8 cm. long, female 5 to 10 cm. long, invade the bronchi 
and bronchioles where they suck blood and irritate the mucosa. 

Lesions .—' The parasite which invades the lung tissue produces grayish 
nodules up to 2 cm. in diameter which tend to calcify. Those parasites 
which infest the bronchi and bronchioles set up inflammation varying in 
degrees and sometimes produce pneumonia. 

Post-Mortem Significance .— All affected lungs are unfit for food and if 
the condition is localized in the lungs, the carcass is passed for food. The 
carcass is unfit for food when the inflammatory process in the lungs is 
associated with systemic changes. 

Tongue Worm,— This condition is found principally in the tongues of 
swine, however, the parasite is sometimes found in the tongues of sheep. 
It also occurs in the esophagus of cattle, swine, and sheep. 

Etiology and Pathogenesis . — The condition is caused by the Gongylonema 
pulchmm. The male measures up to 6.2 cm. long, while the female may 
be 14.5 cm. long. The worm is imbedded in a zig-zag or spiral fashion 
in the mucosa or submucosa. 

Lesions .—' There are no noticeable lesions since the presence of the worm 
does not appear to set up any inflammatory change. The presence of the 
parasite in the tongue can be detected by combing its mucous surface 
vigorously with a sharp object. 

t Post-Mortem Significance.— There is no case reported where this condi- 
tion has affected the disposition of a carcass. It is a localized, non- 
inflammatory involvement. The affected tongues may be passed for food 
after removal of the mucosa. This can be accomplished by scalding the 
tongues thoroughly at a temperature of 145 °F. or higher. The scalded 
tongues are then drenched with cold water after which the mucosa is 
readily removed. The mucous linings of the esophagus of swine and sheep 
are not used as edible products. The mucous lining of the esophagus of 
cattle is saved and processed as one of the animal casings. Since the 
parasite produces no inflammatory change in the mucosa, the casing is 
permitted to be used as a container for food. 

_ Sarcosporidiosis.— This condition affects the musculature of all domes- 
ticated animals and is caused by a fungus. 

Etiology and Pathogenesis .—' The Sarcocystis micschcriana is usually given 
as the causative agent although some attempt has been made to identify 
a different species with each type of animal affected. The sarcocvsts occur 
in muscle tissue anywhere in the body including the heart. 

Lesions .— The sarcocvst varies in size from 25 microns to more than 
1 cm. in length. As they become large enough to be seen with the naked 
eye, they appear threadlike and spindle-shaped, lined up in the same direc- 
tion as the muscle fibers. They vary in color from white to yellow-brown. 

7 
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Pmt-llortem Significance.— A carcass is un6t for , fo °j! jj' '"fleeted 

moot is such as to not permit the complete elimination of « ^ 

muscle tissue. IVhen the condition is slight, the carcass is passed 


after elimination of all affected tissue. ^ 


onfused with 


Coccidioidal Grannloma.-This condition is sometimes co ^ 

tuberculosis and actinobacillosis. It occurs principally n tm >i the 
part of the United States, however, cases have been idenUhea 
midwest. It is of some importance as a human disease in 
central and southern California. . ; 3 the 

Etiology and Pathogenesis.- The Ascomycete coccidioides immiu 
causative agent. Little is known of the method of contracting ; t 

or its transmissibility. The organism is known to occur m e . - 

is thought that the condition is contracted by inhaling the orga jj v 

particles of dust. The organism infects the internal organs, p 
the lungs and their lymph glands. „ , i vrn nh 

Lesions.— Granulomatous processes develop in the lung an j a ^ er . 
glands resembling tuberculosis and actinobacillosis, principal!' 
Histologically, the lesions are characterized by the occurrence 
spherules of the causative agent in a field of granulation tissue 
occasional giant cells. . .. , . 

Post-Mortem Significance.— Generally, the involvement is shg 
localized in the lymph glands. In such cases the carcass is passed 0 
after eliminating affected organs and glands. A carcass is unfat ° 
when there is an extensive involvement of the lungs. . , n an d 

Caseous Lymphadenitis.— Tliis condition is observed only in sbe vPj ^ 
goats on meat inspection post-mortem examinations. It is report 
also occurring in cattle in the form of suppurative lymphadenitis. _ 
Etiology and Pathogenesis. — Corynebaderium pseudot ubercvlosis 1! 5 
causative organism. The disease principally affects the lytnph P . 
both visceral and body. It also occurs commonly in the lungs. 1 h e 1 
tion is believed to gain entrance through the skin by way of wounds, 
as those caused by shearing, docking, and castration. _ ^ed 

Lesions. — Abscesses develop at the site of involvement causing B 1 ®. 
enlargement of the affected lymph glands. The pus is greenish-} e ^ 
tending to become dry and granular. There is little tendency for 
lesions to calcify. . i 

Post-Mortem Significance. — The condition is usually slight and local 1 ^ 
in a few lymph glands. In such cases the carcass is fit for food after reino 
of the affected tissue. . 

(n) A thin carcass showing well-marked lesions in the viscera and 1 1 
skeletal lymph glands or such a carcass showing extensive lesions in an - 
part is condemned. . 

(6) A thin carcass showing well-marked lesions in the viscera with om> 
slight lesions elsewhere or showing well-marked legions in tlic skeU'ta 
lymph glands with only slight legions elsewhere may he passed for cooking. 

(e) A thin cartas-* showing only slight lesions' in the skeletal ly 10 !' 11 
rfands and in the viscera ma\ In- pas-ed without restriction. 

(d) A well-nourished tan-ass showing well-marked lesions in the viscera 
and with only slight lesions elsewhere or showing well-marked lesions con- 
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fined to the skeletal lymph glands with only slight lesions elsewhere may be 
passed without restriction. 

(e) A well-nourished carcass showing well-marked lesions in the viscera 
and the skeletal lymph glands may be passed for cooking at 170° F. for 
thirty minutes; but where the lesions in a well-nourished carcass are both 
numerous and extensive, it is condemned. 

(/) All affected organs and glands of carcasses passed without restriction 
or passed for cooking are removed and condemned. The term “thin” as 
used in this section shall not he held applicable to a carcass which is anemic 
or emaciated. 



Fig. 21. — Caseous lymphadenitis, spleen sheep. 


Anthrax.— Every effort is made to eliminate on ante-mortem inspection 
all animals showing any sign of anthrax, not only because such animals 
arc unfit for slaughter for food but it is imperative that the infection with 
the anthrax organism he kept out of the slaughtering department- Occa- 
sionally, cases of anthrax arc missed on ante-mortem inspection, par- 
ticularly those involving the cervical region of swine. 

Ktiology and Palhogcncxh . — The condition is caused by Jhirilli/.t anlfirtiri.r. 
llmnmnnts arc particularly susceptible. In this species, the condition 
takes the form of a rapidly progressive blood-stream infection. It fre- 
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quentlv runs a fatal course in man. Swine are less susceptible, the condl 
tion showing a tendency to localize in the cervical region icemic eouRe, 
Ifflioiw.-In cattle and sheep where the disease runs -a ptc ^ tany , 
hemorrhages occur in various parts of the bod} , t rK ] and 

and does not clot, the spleen is markedly swollen and '“TX a 
soft, and there is a charactenstic edematous infiltration . t he 

In swine where the disease tends to localize in the Mrnca P jonall> . 

lvmph glands are considerably swollen and hemorrhap' c, °^ accom - 
there is extensive swelling and hemorrhage in the cerncal f? * ter |stic 

panied with acute pharyngitis. The lymph glands has e 
brick or salmon red color. 



Post-Mortem Significance.— Carcasses affected with anthrax are un 
for food. When a carcass is found in the slaughtering department to 
affected with anthrax, it is not handled any further on the dressing m* 
hut is disposed of immediately . There is prompt disinfection of the a 
and all equipment which were exposed to the affected carcass during * 
handling up to the jtoint «»f condemnation. If a hog carcass is invol' * 
the scalding vat water is immediately drained into the sewer and all p-|> 5 
of the vat are cleaned and disinfected. An effective disinfectant 1 3 a 
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5 per cent solution of sodium hydroxide or commercial lye containing at 
least 94 per cent of sodium hydroxide. The solution is applied as nearly 
scalding hot as possible. Every precaution is taken to protect the operator 
from being burned by this strong caustic solution. 

Persons who have handled anthrax-contaminated material immediately 
cleanse their hands and arms with soap and running hot water. This 
process of cleansing is most effective when performed by repeated lathering 
and rinsing. After thorough cleansing, the hands and arms are immersed 
for about one minute in a 1 to 1000 solution of bichloride of mercury, 
followed by thorough rinsing. 



Fjo. 20.— Urticarial lesions tj’pical of "diamond skin disease.” 


Anaplasmosis.— Early workers on piroplasmosis or Texas fever of cattle 
considered the condition now known as anaplasmosis to he a stage in the 
development of piroplasmosis. The two conditions are entirely different 
and arc caused by different organisms. Anaplasmosis is prevalent in 
most of the southern States of the United States and it has been reported 
in some of the northern States. 

Etiology and Pathogen exist . — The condition is caused by the sporozoa 
ana plasma margin ale. The life history of this parasite is unknown. It 
only affects cattle and it occurs principally in older animals in which it may 
run an acute or chronic course. It is a disease of the ml blood corpuscles, 
the sporozoa enter the corpuscles to which they are parasitic. 

lesions .—' The condition as it is seen on meat in>|>cction post-mortem 
examination is evidenced by a progressive anemia and icteric appearance 
of the carcass. The spleen is usually quite swollen ami friable in consistency. 
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Diagnosis is conclusive upon finding the characteristic marginal b « ,n 

the red blood cells. , *ni s condition are 

Post-iloriem Significance .- Carcasses affected with 

unfit for food. „ , irev aknt in the 

Swine Erysipelas.— This condition has become <1“'.“ in 


Swine Erysipelas.— This condition baa he«,m e quoe fat0 

United States, Particularly in the ComBdtw ^ It is sometimes 


United states, parucuiawj «■«. ~~~ --- . „ 

«” ° ! ‘ ^e'Tldn conditiom however, does not 


called “diamond skin disease, 
characterize all forms of the disease. Enjsipelothri* 

Etiology and Pathogeneau .- The condition is tract. 

rhuaiopathix. It is believed to infect swine through the d g ^ fe 
Several forms of the disease are manifested- the sephcem' J arthritis, 
the acute form, the chronic form characterized by endoia .. diamond 

!>n,l the form manifesting principally skin lesions from whic 


the acute form, the chronic iorm cnaracierizeo uy . 

and the form manifesting principally skin lesions from whic 
skin disease” term originated. are hemor- 

Lesitms .— Accompanying the septicemic form of the d . 0 u e n and 

rhagic gastroenteritis, marked enlargement of the splee , 5Ur . 

hemorrhagic lymph glands and ^^emonhages ^ po rtions 


orrhagic lymph glands, and petechial hemorrha^s on iu^, ; on5 
faces of organs. There also may he hemorrhages along the e e c ^ nd;t ; on 

he carcass and the lungs may be congested. Also, an 1 5 


iaces oi organs. ° 

of the carcass and the lungs may be congested. Also, an ser0U s 

may develop, usually associated with edematous areas under 

ine Th^ndocarditis associated with the chronic form is ch ^^ r ^]^d 
a vegetative growth on the endocardium. The arthritis pr 
swelling of the affected joints. , associated 

The skin form of the disease is urticarial in nature and may a& ; r ; a l 
with lesions involving the viscera. As the skin form develops, r ,^ V( 

areas usually become necrotic with scab formation; these pee , 
sore areas develop. form 

Post-Mortem Significance.— Carcasses affected with the sep 1 Y0 lve- 
of the disease or the chronic or skin form associated with system! ^ 
ment are unfit for food. In those carcasses where the condition ^ 
its course and has become localized in the skin or arthritic 1 01I \ ' 
carcass is passed for food after removal of the affected tissue or pa ‘ 

Hog Cholera.— This is a highly infectious disease of swine charac 
by high temperature and rapidly progressive septicemic involvemen • 

* Etiology and Pathogenesis.— The condition is caused by a filterable ^ 
The virus is thought to gain entrance to the body from contaminant ^ 
ami water. The virus produces a blood-stream infection producing 
ticemic changes as the condition progresses. . ,. )e 

Lesirmx .— There are small hemorrhages beneath the capsule o 
kidneys, in the mucosa of the urinary bladder, and in the mucosa o ^ 
larynx and trachea. Small hemorrhages also sometimes occur in 
intestinal mucosa and in the lymph glands, spleen, epicardium, and lungs* 
The kidneys present a typical appearance referred to as “turkey egg 
which has been considered cliaracteristic of the condition. Secon . 
infection sometimes invades the lung tissue to cause pneumonia, ano 
digestive tract to cause ulcerative enteritis. 
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Post-Mortem Significance.— Carcasses affected with hog cholera are unfit 
for food. 

Paratuberculosis.— This condition is also called Johne’s disease and affects 
cattle principally. It is reported as also affecting sheep but has not been 
reported on meat inspection post-mortem examinations. 

Etiology and Pathogenesis.— The condition is caused by Mycobacterium 
paratuberculosis. The infection involves the intestinal canal and the 
mesenteric lymph glands. It usually affects the lower end of the small 
intestine, the cecum, and the first part of the large intestine. However 
the condition may extend the entire length of the intestinal tract. 



Fig. 27.— Portion or normal kidney on the left for comparison with abnormal “turkey 
i‘KK” kidney on the right showing hemorrhages tvpiral of hog cholera. 


1 stums . — The mesenteric lymph glands do not show any marked change. 
There is usually only a slight enlargement of these glands. A marked 
thickening of the intestinal wall characterizes the disease. This results 
from a diffuse proliferation of epithelioid cells usually accompanied with 
thickening of the mucous membrane and the suhmuetwi. 

Significance .— Carcasses affected with this condition which 
show any systemic change or emaciation are unfit for food. Usually the 
condition is localized in the intestinal tract with no apparent effect on 
tin* carcass, in which pas' the carcass is pa»ed for food nfter elimination of 
the dw*a*cd viscera. 
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IAsterellosis. — Animals showing symptoms of this 
for slaughter as food animals However V 

from the condition are passed for slaughter and them carcasses 
sented for meat inspection post-mortem examination ff m0 . 

Etiology and Pathogenesis .- The condition is caused by lnstereu 
cytogenes which invade the central nervous system. nost-mortem 

lesions caused by the ““ the 

examination of the carcass of an animal that has reco eo 
disease. Histologically, the causative organism, if present, ca 
Bed in sections of involved brain tissue. 



Fia. 2S. — Thickened intestinal mucosa typical of p&ratuberculosis. 


Post-Mortem Significance. — Since Lixlcrella monocytogenes is known 
pcrM^t in the brain tissue of an animal tliat lias recovered from the m ^ 
tion, tbc carcass of sucli an animal if found otherwise acceptable on pO" 
mortem examination is pas?cd for fowl after removal and condemnati 
of tlie bead. _ . 

BUtklef. - Tit’ll condition n generally found in cattle but it may al 
afTect other ruminant?. 

EtiiJngy ami Pathogenesis 'Hie Clostridium feseri is the causatl' e 
ajrent. It is Ixdicvcd that the infection occurs through the dipe^tive tra<“ * 
'Hie infection localizes in iniN Ic ti«*>ue, usually in the rrpion of thedioUl<* r 
or of the rump producing a diffiiv swcHin;:. 

Ixtions.— The affected muscular area is swollen and edematous witn a 
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characteristic emphysema. The affected area becomes dark-brown to 
blackish in color as the condition progresses. It is reported that the lesion 
possesses a characteristic sweetish-sour, pungent odor. _ 

Post-Mortem Significance.— Carcasses affected with this condition_ are 
unfit for food. 

Piroplasmosis.— This condition in cattle is commonly called Texas fever. 
It is tick-borne. 

Etiology and Pathogenesis. — Bohcsia bigemina is the causative organism. 
This organism is transmitted from infected animals to other animals by 
the tick Margaropus annulatus . The organism attacks and destroys the 
erythrocytes. The changes which occur in the body are those associated 
with extensive blood cell destruction. 

Lesions.— The spleen, liver, and kidneys become swollen and this is 
accompanied with progressive anemia and icterus affecting the carcass. 
The most conspicuous change involves the spleen which enlarges up to 
4 times its normal size, taking on a reddish-brown color. The bile ducts 
are engorged and the gall bladder is distended with thick, dark-colored, 
floceulcnt bile. The urine is sometimes tinged with blood pigment. 

Post-Mortem Significance. — Carcasses affected with this condition are 
unfit for food. 

Vesicular Stomatitis.— This disease affects cattle and occurs rarely in swine. 
Etiology and Pathogenesis. —The condition is caused by a filterable virus 
which produces vesicles on the lips, mouth, and tongue. Also, vesicles 
form on the udders of cattle occasionally and rarely on their feet. 

Lesions.—' The vesicles become quite large and when they break the 
denuded tissue is usually infected by a secondary invader producing sores 
which gradually heal as the disease subsides. 

Post-Mortem Significance.— A carcass affected with this condition in 
the acute stages or where the carcass shows any systemic involvement is 
unfit for food. In those cases where the disease has subsided and the 
condition is localized in the affected part, the carcass is passed for food 
after removal of the diseased portion. 

Vesicular Exanthema.— This condition affects swine principally. Other- 
wise it is very similar to vesicular stomatitis supra. It is caused by a 
filterable virus and the lesions are similar to vesicular stomatitis. It has 
the same post-mortem significance. 

Neoplasms.— A large number and a great variety of tumors are en- 
countered in connection with meat inspection post-mortem examinations 
made in large packing plants where many animals are slaughtered for food. 
Insofar ns affecting the disposition of a carcass is concerned, there arc two 
principal considerations, first, is the neoplasm benign or malignant, second, 
is the involvement such ns to indicate the probability of metastasis. Ac- 
cordingly, no consideration is being given here to identifying the many kinds 
of tumors as they are classified according to tissue involved or type of 
cellular structure in the malignant ones. 

In a two-year survey of tumors occurring in cattle, sheep, and swine, 
submitted for slaughter at Denver’s federally inspected abattoirs, 1 ,002 
tumors were collected; PCS bovine, ovine, and 2K porcine tumor'. 

Of the POS bovine tumors, 722 were squamous cell neoplasm* of the eye 
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and were found in 532 cattle during the first year of the survey. The 
collection of eye tumors was limited to those found in selected abattoirs 
during one year; their frequent occurrence made them the most importan 
neoplasm encountered in cattle. A diagnosis of squamous cell carcinoma 
was made in 471 of the 722 eye tumors. 

The comparative frequent occurrence of adenocarcinomas of the uteru= 
and lymphosarcomas in cattle in this survey and their predictable ear j 
fatal termination made them both economically important. Schwann s 
cell and adrenal cortical tumors were common bovine tumors with a 
tively benign behavior. Liver cell tumors, granulosa cell tumors of the 
ovary, and epithelial lung tumors of cattle were not found as frequently as 
had been anticipated. 



Fig. 20. — "Embryonal nephroma — hog. 


Xeoplastjc diseases in slaughtered sheep and swine are much less im- 
portant than in cattle. Epithelial tumors were equal in occurrence to the 
nonepithelial tumors in sheep but were not found in swine in the survey. 
Lymphosarcomas «-ould appear to be the tumor of the greatest economic 
importance in both sheep and swine. Embryonal nephromas were the roost 
common tumor diagnosed in swine 

Benign Tumors . — The tumors making up this class vary considerably 
in size and consistency. They are made up of proliferations of a normal 
body tissue. They are circumscribed, non-inflammatory, and show no 
inclination to invade the surrounding tissue. After removal of such # 
tumor, the carcass is passed as fit for food. 

Sarcomas. Malignant connective-tissue tumors make up this class- 
barcomas are highly cellular tumors. The stroma is very scanty and is 
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distributed between the individual cells. The nature of the cells depends 
on the type of tissue from which the neoplasm has developed. This type 
of tumor has unlimited powers of growth. It invades the surrounding 
tissues and spreads by metastasis. Any organ or part affected with a 
sarcoma is unfit for food. The entire carcass is unfit for food when the 
neoplasm is extensive or affects the muscles, skeleton, or body lymph 
glands, or when there is metastasis. 

Carcinomas . — These are malignant epithelial tumors. They occur any- 
where in the body where there is epithelium, such as the skin, mouth, 
alimentary canal, glands, bladder, ureter, and so forth. They are rarely 
found in young animals. The neoplasm forms by the epithelial cells 



Fig. 30. — M:\Iifinant lymphoma, loaf fat of hop. 


breaking through the basement membrane and extending into the neighbor- 
ing tissue. Carcinomas possess striking infiltrative powers. They have 
no definite capsule and their growth is quite irregular. By contrast with 
the sarcoma, there is no intercellular stroma in the carcinoma. The 
carcinoma is characterized by groups or islands of epithelial cells imbedded 
m a connective tissue stroma. The most common carcinoma found in 
connection with meat inspection post-mortem examinations is epithelioma 
of the eye of cattle. 

(«) Carcasses of animals nffected with epithelioma of the eve, of the 
orbital region, and/or of the eorresjMUiding parotid lymph gland are con- 
demned in their entirety if one of the following three conditions exists: 

0) The affection has involved the ovsrous structures of the head with 
extensive infection, suppuration, and neorods; 
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(2) There is metastasis from the eye, the orbital region, and/or the 

corresponding parotid lymph gland to other lymph glands, internal cjir*, 
muscles, skeleton, or other structures, regardless of the extent o 
primary tumor; or , - , , nr 

(3) The affection, regardless of extent, is associated with cachexia 

evidence of absorption or secondary changes. , 

(h) Carcasses of animals affected with epithelioma of the eye, oi «« 
orbital region, and/or of the corresponding parotid lymph gland toa es. 
extent than in paragraph (a) of this section may be passed for food ai 
removal and condemnation of the head, including the tongue: Iron , 
The carcass is otherwise in good condition. 



Fig. 31. — Carcinoma eye, e\ elid, lymph node bovine. 


Retrogressive Systemic Changes in Very Yonng Animals.— This condition 
develops during the few days immediately after birth during which tb e 
young animal is adjusting itself to its new environment. The condition 
has significance in calves principally since other species of animals are 
only rarely slaughtered for food soon after birth. As the retrogressive 
condition develops, the muscles of the carcass become grayish-red and 
have a water-soaked appearance, serous infiltration and edematous patches 
occur in the musculature, and the sublumbar and perirenal tissue become 
edematous and take on a dirty yellow or grayish-red appearance. There 
is a tendency for an icteric condition to develop. Carcasses of young cab' 65 
showing this condition are unfit for food. Care is exercised to distinguish 
between carcasses affected with this condition and the carcasses of calves 
which have been fed on a fat deficient diet. The absence of fat from the 
carcass of a calf is not in itself an indication of unfitness for food. Calves 
which are characterized by merely an absence of fat are generally older 




Kin. 33.— Emanation, drlsflnou* d^srnrration of remJiv fat in i»Wjt (right), 
nonnM heart on left. 
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probably produced by a combination of “ - ‘ ^ ma j eiamined on 

identifiable cause found when the carcass . rist ; c s limv degeneration 
post-mortem meat inspection. There is tA a J cU: ™ a se rous infiltration 
of the tissues where fat is normally deputed- - - ^ ^ th ; 3 condi- 

of the muscles is sometimes observed. A -eanass® ® this condition 

tion is unfit for food. Care is ™ r< ; f a bL« ofC does not make a 
from mere leanness of a carcass since the absence 

carcass unfit for food. „„,i;t;nn which is seen occasional!? 

Anasarca.— This name is pven to a by an edema 

in cattle, principally in well-fed steem^ shoulder region and 

occurring subcutaneously and intermuscularli in 



brisket. The cause of the condition is believed to be dietary i “«'* h “ f[Ktc d 
attributed to a vitamin A deficiency The disposition of ar » 
carcass depends on the extent of the edema Where the into! , 0 f ,he 
limited so as to permit removal of the affected tissue, the 1 . j ;dl wou ld 
carcass is passed for food. Tire condition is rarely of an evtent nlncn 
make the entire carcass unfit for food. . . ... . ,h c car- 

Prle Muscle Tissne.-This condition .3 obsoned r r ‘" C,| “. ' ,!? mu=cul»- 
easses ot suine. It is not the condition caused bv fat infiltration 0 { ' anv 

turn (pace 124). The pale muscle condition is observed 
accompanying pathological condition. Sometimes the P 3 ' 0 "ran mlt ‘ a" 
•oft and base a uatcry appearance. Such carcasses may not chill 

firmly as normal muscle tissue. . i to he 

At one time tile pale muscle condition of same nas consul , . | 

a degenerative change. Histologically, there are not sufficient pathomc 
alteration* of the mu*c!e filers to justify calling the condition *> 
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one. A few muscle fibers appear swollen and the cross striations are in- 
distinct. The paleness in color appears to be due to a deficiency in the 
muscle pigment, myoglobin. In this connection it is significant that the 
myoglobin of the pale muscle tissue reacts normally to treatment with 
sodium nitrite. 

Carcasses affected with this condition in which the musculature is 
normal in all respects except as to the pale color are passed for food. 
Pigmentation.— Pigment is either exogenous or endogenous depending 
on whether it is introduced into the body from the outside or whether it 
occurs normally in the body. 

Exogenous pigsients. — These pigments are introduced into the body 
of the animal from the outside. Those of importance in meat hygiene 
enter the body with the food ingested by the animal. They consist 
principally of the carotinoid pigments. When the carotinoid pigments 
occur in the body deposited in the fat, they are of meat hygiene significance 
only insofar as it is necessary to distinguish the condition from discoloration 
of tissues with bile pigments. This can be readily done by examining 
the white fibrous connective tissue which retains its white color when 
the pigmentation is carotinoid in nature. When bile pigments cause the 
coloration, the white fibrous connective tissue has a yellow cast. 

Carotinosis of the liver is caused by the deposit of carotinoid pigments 
in that organ in an abnormally large amount. 

The fitness of a carcass for food is not affected by the deposit of carotinoid 
pigments in the fatty tisssue. Extensive carotinosis of the liver makes 
that organ unfit for food. 

Endogenous pigments. —These arc natural to the body and normally 
take part in its metabolism. They assume meat hygiene significance 
when they are present in abnormally large amounts or in an abnormal 
location in the body. 

Melanosis. —There are probably several varieties of the pigment melanin 
which cause this condition. It is the pigment which is basically black and 
found normally in the skin, the hair, the choroid coat of the eye, the pia 
mater, and at the base of the brain. The abnormal distribution of this 
pigment is most commonly encountered during meat inspection post- 
mortem examinations made on sheep carcasses. It is seen in the con- 
nective tissue of the facias extending deep into the musculature. It is 
also commonly seen in organs principally the lungs and liver. Organs and 
carcasses affected with this condition are passed for food after removal of 
all of the affected tissue. When complete removal cannot he accomplished 
with certainty, the organ or carcass so affect ed is unfit for food. 

Melanotic deposits arc frequently found in the subscapular and axillary 
space of white and gray horses. These areas should therefore be exposed as 
part of the post-mortem examination in all carcasses from white and gray 
horses (identified before the hide is removed) and in horse carcasses when* 
melanotic deposits an* found elsewhere. The examination should extend to 
the ribs and costal muscles when deposits of melanin an* found in the axillary 
i-paoe. Melanin may also be found in the bronchial and mediastinal lymph 
nodes, and organs of the abdominal, thoracic and pelvic regions. Eat and 
connective tissue in these arras may also Ik* involved. I)c|>mits of melanin 
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rwi-"'" 

are normally found in the surface of the tongue, lips and palate of 
animals, - - fomation, 


re normauv iouuu w ^ 

^"AVhen not associated with — -We ££ P*" 

deposits of melanin located in the ^“ed portion of the carcass 

and fat shall be radially removed and dhe after removal and 
organ, or part of the carcass may be passed 
condemnation of the affected portions. 



Fir. 35 — Melano»i«, melanin deposit* in the heart of a fteer. 


If the character and location of the melanin deposits arc J 
[ficnilt ami uncertainly accomplished or tt 


pletc extirpation is difficult ami uiiirriaiiuj .»v . s *1,-111 

render the orpnn or parts unfit for foot!, the a fleeted orpin P* ^ t j, r 
Ik* condemned. Wien melanin deposits nre found to Ik* _ lfrn «s or 

carcass or part in «urli manner that removal is impractical. 1 
part shall Ik- condemned. 
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The slight melanin deposits occasionally found in the spinal memnjes 
are not regarded as being significant unless it is determined thatthe eposits 
are also present in the sheatlis of the spinal nerves and extend i into the 
meat. If this is found, it may be necessary to bone the affected part 

in the skin need not he removed unless the character is such that melanin 

deposits are tumorous or smeary. . . , . . , • 

Ochronosis.— The pigment causing this condition is considered to be 
the general order of the melanins. Ochronosis is diaractemed b^_a black 
discoloration of cartilages, joint capsules, ten ons, a g. ' , ^ 
seen in cattle and hogs. Where the affected t’ ss "nt is pensive 
carcass is fit for food. In those cases where the lm . «. t _ f 00( j 

as not to permit removal of all the affected tissue, era , a yellowish- 

Oatcohemochrmalosis (Porphyria or Pin* oo )• J ^ i 5 an ab- 

brown pigmentation of blood disarrangement of hemoglobin 
normal porphyrin produced as a result oi oi » , „i,„ rac . 

metabolism. This condition occurs in cattle and og : , ^ bones 

terized bv a reddish-brown to cliocolate-brown c isc ‘ ,. ^ 

It may aiso occur in the liver and spleen. Where the affected Tissm i can be 
removed, the unaffected portions of the carcass are 

affected with this condition to a slight extent an ■ otherwise 

any cirrhosis or other secondary changes are passed for food, otherwise 

they are unfit for food. „ hpfiriencv of 

This condition has also been described as being forming ferritine in 
apoferritine, a protein syntliesized by the bo j ... vof apoferritine 

combination with stored iron. Wien an msufficien q J ^ ^ for _ 

is produced, it is supersaturated with iron and P . , not „ p ] n . s i- 

mation of hemosiderin which is a pathological fern p 

seas: -Si;; 

bilirubin limmetimei nccoiupnnied mtin* ‘Xt^dLobwhion of nil of tbc 
pigmentation is characterized by a bright wWch are normally 

body tissues noticeable principally m th , . t „ fi brous connective tissue, 
light-colored, sudi as adipose tissue and w yellow to a decided 

The degree of discoloration varies from . B inf * cctious arK l infinm- 
greenish-yellow. Icterus is associated waff . m of ; ctcnls wiUi 

raatory conditions affecting animals, the B ect j on witli each, 

expect to those conditions has been discu. wc j| ma rked. Wien 

Carcasses are unfit for food when the d ' s “ ,0 "‘ t t he carcass, it is 

the discoloration is slight and disappears wliicli would require n 

Passed tor food provided there is no other condition wme 

different disposition. ,, , . % _This is essentially a 

Xanthosis (Brown Atrophy of the "Son of exeessive qu'nn- 
discoloration of musculature resulting from P Y * a ble. It is usually 

titles of waste pigment. The degree of nt f°P !•' usc i ra of the heart, the 

•°und in old cattle and is most noticeable _i condition results in an 

massetcr muscles, and in tbc tongue. >' hen it is unfit for 

extensive discoloration of the musculature oi tnc . 
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in some cases are offensive. The oHens examinations come 

P Of carcass^.- ^ . lnKe5tc(1 by the ammai, 

as sexual oto ■“ fecd inge5te d by food «*■* 

tissue by heating. - - carcasses 


looa um.u » «*=»* *-> 

‘£KV "S' Sr MsSSKS— fS 

0 ' b ?^!tr^rlhieb imparted to a part of a carcass by 


^ 3 rarcass tz 

! at Safari ‘Sportionluhe carcassvvhich has been 

wbb^niegma'is'eliniinated by trimming andth^cl^n^rtio^of.tbc^ w i^ 

l passed for food. Washing of a «M® «m ^ ^ 

^ tte “ rrass 

o. Hoga-Tbis — n is cb-rferired *£• 
presence in the mesenteric fat of numerom ^; derab l y in so* 

diameter. They are t,ghU 5 

benign and non-inflammatory. It appears to have no effect on 

or the tissues where the cysts are located. _ uich is passeo 

This condition does not affect the disposition o a carcass the small 
as fit for food. It interferes somewhat with i the ; , cas ings. 

intestines in connection with their preparation for use as an 

U^^nditions.-C.rrW.-This is observed most commori^at.^ 
the livers of swine on post-mortem meat inspection. It ™ takes 
by a proliferation of the interstitial Ossne which eventually 
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on the characteristic of cicatricial tissue. The liver is firm in texture and 
its surface sometimes becomes rough, having a characteristic "hobnail” 
appearance. Livers affected with this condition are unfit for food. 

Carol inosis. — Carotinoid pigmentation of the liver is quite common 
in cattle. When this pigmentation is extensive and produces a highly 
colored yellow condition throughout the liver and its lymph glands, the 
liver becomes enlarged and friable. The pigment stains the hands and other 
objects which the affected liver contacts. Such a liver is unfit for food. 

“Sawditsl” and Telangiectasis.— So-called "sawdust” and "telang” lesions 
are considered as representing different stages of a focal hepatitis and its 
termination. These lesions are seen in cattle livers, the typical telangiec- 
tatic lesions usually occurring in the livers of older animals. 

According to Getty (1946) areas of capillary congestion represent the 
first stage of the focal hepatitis. In subsequent stages there is degeneration 
of the hepatic parenchyma (focal necrosis) and a localized inflammatory 
reaction producing the characteristic “sawdust” lesion. The typical 
telangiectatic lesion represents the final stage or termination of the process 
following resolution of the "sawdust” lesions. No evidence is found that 
infection is associated with the process which progresses to the "sawdust” 
and telangiectasis stages. 

The "sawdust” lesion is pinkish-white to yellow-gray and is variable 
in distribution. The area surrounding the lesion appears normal. The 
surface of the liver over the lesion is smooth and no proliferation of tissue 
or hypertrophy is evident on palpation. 

The "sawdust” lesion gives way to a dilatation of the hepatic sinusoids 
during resolution and repair by regeneration. This develops into the 
telangiectasis lesion which is purplish-black to reddish-blue and the lesions 
vary gTeatly in size. The lesions consist of tar-like blood and have a 
cavernous appearance. They are definitely circumscribed areas ranging 
from those which are readily overlooked to large areas which contrast 
markedly with the surrounding normal liver tissue. There is no encapsula- 
tion or other apparent reaction of the surrounding tissue noticeable to 
the unaided eye. The areas are not elevated above the surface of the liver, 
in fact, some of the larger ones may be slightly sunken. 

Anderson (1955) describes telangiectasis as resulting from a parenchymal 
erosion rather than from hepatic necrosis. He explains the earliest altera- 
tion in telangiectasis results from extracellular glycogen causing separation 
of the endothelium from hepatic cells. The normal flow of blood into this 
area between the endothelium and the hepatic cells causes erosion of the 
hepatic cells which continues until the healthy surrounding parenchvm a is 
capable of supporting the flow of blood. These blood spaces constitute 
cavernous telangiectasis. 

Cattle livers and calf livers showing “telangiectasis” or “sawdust” are 
disposed of as follows: 

(1) When nnv or all of the conditions arc extensive and involve one-half 
or more of an organ, the whole organ shall be condemned. 

(2) When nnv or nil of the conditions nre slight in an organ, the whole 
organ shall be passed without restriction. 

(3) When nnv or nil of the conditions involve the whole organ, and are 



no 
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ta. sever, than extensive, hut .note severe than slight, the whole organ 

S "( 4 )Wh«“y or nil of the conditions are less severe than 

more severe than slight in a portion o anf ^'’ | jj j e passed without 

the organ the conditions are slight the remainder shall I 

other portion shall be condemned. , invo lvc less 

( 0 ) When any or all of the eond.t.nns arc ^ ) e ”„ aill der of the 
than one-half of tl.e organ, while inii.il r l! "’ ^. V erc than extea- 
organ the conditions arc more severe than 5 hrfrt > 1 > c ' ; ivcl involved 


organ the conditions arc more severe man “ ■ - . . , 

sive, all of the remainder si, all he cooked and the extu.su 01} 
portion shall he condemned. . <>ontcin plated for 

( 7 ) The division of an organ into two parts .is here 1 This, of 

disposition, shall he ’VP ™. ( *!!™^r V for iiSpe* 

course, 


held and cooked in the establishment where piw»u«"j ' t he liv 
cooked sufficiently to impart a cooked appearance througho 
After cooking, the liver may be released for any purpose. ^ of a ll 

.diweesew.— This is a very common condition afTcrt tj fi : > factors , 
species. The abscesses are caused by a variety of but generally 
frequently being associated with specific disease conditions b f^oas in 
occurring as a localized liver condition. The occurrence of 1 er^ ^ the 


occurring as a localized liver condition. Hie occurrenc . j ; n the 
connection with specific disease conditions has been m ;1 jiver 

consideration given to the particular condition. In all cas , 
containing an abscess is unfit for food. , . 11 bladder of 

Gallstones .— Gallstones are commonly observed in the B al : n fl a m- 
eattle. They are generally present without any accompany! g of the 
matorv or secondary' change. Frequently, the mucous me gome- 

gall bladder is slightly thickened and sometimes the bladder itsel 

what distended. .. , , , natiied 

The condition is benign and localized, and it is only rarely at ‘ y ng 
with any inflammatory change. Gallstones are saved by tne i ^ 
industry and it is understood that they have some value as c 1 

'Abrasions, Bruises and Abscesses.— Abrasions are of significance prin^ 
pally in hog carcasses because these carcasses are dressed WIUI 
on. * They are also encountered, however, on the tongue and tor y 

cheeks of all species. The abrasions are usually localized lnllam e 
conditions associated with some degree of infection. The a 11 eel 
is removed and handled as inedible. Abrasions sometimes ao 
infected to a degree involving extensive inflammatory changes. " tein j c 
cases, careful examination of the carcass is made to detect anj s > m 
change which might be evidence of absorption of toxic substances ^ 
the infected area- 'Where there is evidence of such systemic invon 
the carcass is unfit for food. 
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Fio. 30. — Neerobocillosis— bovine liver. 



Vic. 37. — Parasitic hrars in a hog livrr. 
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Bruises varying condtobly : in degree 


the 


uises varying considerably m . oost-roortem exam 

in manv carcasses of all species on mea _ ^ >C mv . r ;bed which permits 
lions. They arc generally localized ; rfible- i n SU ch cases the 

affected tissue to be removed and hand ed a ^ . associated with 
1 tor (nod. Extensive bruises somtim « swro e 


carcass is passed (or food. the thigh of 

bone fractures are occasionally encountered read ji y observed 

ftip^e conditions arc deep chows 


carcasses. Sometimes these conditions are deep aa " however, shows 
onthe surface of the carcass. Evidence ol the 
itself by a hemorrhagic appearance 1 J“J^ P as! £ ia ted with bruises, 

area. Generally, there is no systemic ms oKement as ' destnlc t.on 

however, occasionally there is found such ^nsl then disp05 ed 

nentwl hv contusions as to affect the entire carcass 


area. Generally 

'onallv tnere is iumm , - , • t b e n dispos 

isions as to affect the entire carcass which is then 

oi as ueuig uimC for food. . * bruises encountered 

Of the great variety of kinds and lo ^ t, . OI Jf wkh a high degree of 
carcasses of food animals there is one which. . It has bt 


uniformity that has lent itself to study and imcs^»i tha „ any 

demonstrated repeatedly that the ham has ” . terist j c ham bruise referred 
part of the swine carcasses, and there is a characte • h occun most 

to as a bloody spot on the medial surface of the ,£“? ’JJjition has bee” 
frequently and is most costly for the iweler. h hemorrhage into 
found to be not a conventional bruise but it is due the >ntCT - 

and an escape of bloody synovial fluid from the h,p-joint im 
muscular septa of the quadriceps lemons muse'”- s ot shackling 

This hemorrhaging is brought about lar 8''-' .^5 P rarcass when 

a live hog and also to a minor extent to rough handling 0 . |he pro- 

gambreling. Evidence indicates that shackhng is ^.uubhlttr ’cjdies 
duction of most of the external hip-joint hemorrtages ^ ” f ^ of th e 
show that the gambrehng is responsible for the producti 
internal hip-joint hemorrhages. f extern al hip* 

The shackling process is significant in the P rod u an j the joint 

joint hemorrhages both because it tears the round liga , an d the 

capsules, and tears them while the animal is still alive^ ^ tpar ; n the 


em while the ammai is sun - j n the 

svnovial fluid escape into the intermuscular septa thr ° u S * , ^nsiderable 
joint capsule. The hemorrhaging may result in a hematom 


The internal hip-joint hemorrhage is produced as follows. At the 
of gambreling the weight of the carcass and the stress o PP hlo°d 
on the gambrel result in the tearing of the round hgarne-n^^ . has 
vessel. Although the animal has been bled out and its h ^rcass 

stopped a quantity of it remains in the vascular system, un hip" 

is suspended by the gambrel its weight is transferred to muse es -jual 
limb and the skin is tightened. This could apply pressure o -, oV ial 
blood through the tom vessel into the joint where, mixing witn 
fluid, a significant amount of blood discolored liquid will a PP®®f’» s |, ac k- 
Of course, an internal hip-joint hemorrhage may be producea - 
ling, and an external hip-joint hemorrhage may be produced by ga * erna l 
If the shackling stress is insufficient to break the joint capsule, a g j 5 

hemorrhage will occur. Similarly, if the hemorrhage gambreling pr0 _ 
sufficient to break the joint capsule, an external hemorrhage wi 
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duced. The two can readily be distinguished by the amount of hemorrhag- 
ing. The amount of hemorrhaging is greater at the time of shackling 
because the animal has not yet been bled. 

Abscesses are encountered in many locations throughout the carcass 
and its viscera. Those which occur in connection with a specific infectious 
condition have been mentioned in discussions concerning those conditions. 
Frequently, the abscess is not associated with any other condition in the 
carcass, but is a localized, circumscribed involvement. In such case the 
carcass is passed for food after elimination of the affected tissue or organ. 
Abscesses occur with a high degree of frequency in the jowl of swine. These 
are embedded in the jowl and may or may not be associated with abscesses 



Fig. 38. — Vaccination abscess hip muscle of hog. 


in the cervical lymph gland. These abscesses have been identified with 
streptococcus infection that gains entrance through the pharyngeal mucosa 
and probably the nasal mucosa. This same phenomenon might be identi- 
fied wnth tile rather high incidence of abscesses found in swine tongues. 

Needle grass awns are sometimes found to occur rather extensively in the 
subcutaneous tissue and extending into the superficial musculature of 
Western lambs. The awns are imbedded in the flesh where they are readily 
detected by inspection even though there may be little or no response to 
their presence. They appear as a small black spicule that is readily 
discernible to the eye and by palpation. The condition is invariably local- 
ized and the carcass is passed for food after removing the strips of affected 
tissue. 

. Sapremia and Toxemia.— These toxic conditions are considered together 
inasmuch as they lmve comparable significance with respect to meat inspee- 
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tion post-mortem examinations. Furthermore, it is very nearly lmposs 
to distinguish between the two conditions on such examination. 

From the point of view of meat hygiene these conditions are s>s e 
manifestations indicating the extent to which a carcass js affected by so 
primary condition. Generally, the primary condition is the ore w 1 
identified as the cause for condemnation of the carcass. W nen t er 
any evidence in a carcass of sapremia or toxemia, it is unfit for food. 

Uremia. — This condition is also encountered as a manifestation o 
primary condition, usually involving the kidneys. Theoretically, 1 
occur as a result of the retention of urine caused by an obstruction o 
urethra. The condition is detected by its offensive urinous odor, 
carcass so affected is unfit for food. 

Pyemia. — This condition as it is found on meat inspection post-mo 
examinations is characterized by the occurrence of multiple abscesses 
generally distributed throughout one or both body cavities. 
usually a primary seat of infection from which the pyogenic organis 
were distributed in the blood stream to the secondary locations. A carca 
so affected is unfit for food. 

Urticaria and Erythema.—' These abnormal skin conditions occur in con 
nection with both infectious and parasitic conditions. Their signincan 
has been considered in discussions of these conditions. 

Urticaria and erythema sometimes occur as localized skin conditio 
as the only abnormal condition affecting the swine carcass. They a 
of significance only in disposing of swine carcasses since such carcass 
are dressed with the skin on, the skin forming part of the edible P ortl< ^ 
of the carcass. "When these conditions occur, the affected tissue is remot 
and the carcass, if otherwise acceptable, is passed for food. 

General Inflammatory Conditions. — In those cases where the inflammatory 
conditions which are listed under this heading occur in connection whb a 
specific infectious or parasitic condition, they have been mentioned in 
discussions of those conditions. Occasionally, there is an inflammatory 
process involving a particular organ or part as the primary* condition. 

Mastitis.— The udder is a common seat of infection in cows which are 
slaughtered for food purposes. Generally, the udder is discarded as a» 
article of human food, in which case only those inflammations of this 
organ that are accompanied with systemic involvement are of significance* 
A carcass so affected is unfit for food. Mastitis in any degree makes the 
organ unfit for food. 

Gastritis.— Inflammations involving the mucosa of the stomach are of 
significance only if they are diffuse and acute in which case they are 
invariably accompanied by systemic changes that make the carcass unfit 
for food. The swine stomach and the first two stomachs of cattle are the 
only ones generally saved for human food. These are scalded as part of 
their preparation which treatment completely removes the superficial 
mucous membrane. Small areas of hyperemia occur quite commonly* in 
these stomachs, however, such involvement is considered to be unimportant 
from the point of view of meat hygiene in view of the method used in 
preparing the stomachs for food. Abscess of the reticulum is a common 
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condition resulting from injury by foreign bodies which accumulate in 
this organ. An abscessed reticulum is unfit for food. 

Enteritis.— Like gastritis, this condition has significance with respect to 
the disposition of the carcass only when the inflammation is acute and 
diffuse and associated with systemic manifestations. A carcass so affected 
is unfit for food. 

Chitterlings are the only intestines prepared as an article of human 
food. They are the large intestines of swine. Commonly, an area of 
inflammation occurs near the iliocecal opening in the large intestine of 
swine. The affected area is removed when this intestine is used in the 
preparation of chitterlings. 

Pneumonia.— Bronchial pneumonia is quite common in all species. It 
may be produced by many causes. All affected lungs are unfit for food. 
The condition makes the carcass unfit for food when the pneumonia is of 
such extent as to be associated with systemic changes. 

Lobar pneumonia occurs less frequently and is most commonly observed 
in swine. It is usually associated with systemic involvement which makes 
the carcass unfit for food. 

Pleuritis.— Localized resolved areas of pleuritis are commonly observed 
in all species, associated with adhesions varying considerably in extent. 
There may also be localized abscess formation. Such conditions being 
localized permit passing the carcass for food after removal of the affected 
part. Occasionally, acute, diffuse inflammation of the pleura occurs 
associated with systemic change which makes the carcass unfit for food. 

Pericarditis.— Inflammation of the pericardium is principally observed 
in cattle as a result of foreign body penetration from the reticulum. Occa- 
sionally, the condition is localized with the formation of adhesions. Some- 
times there is localized abscess formation. Frequently the inflammation 
is acute, diffuse, and purulent, and associated with systemic change 
making the carcass so affected unfit for food. 

Nephritis.— As a primary condition, nephritis occurs occasionally as a 
focal suppurative condition in swine and, rarely, in old cattle. In swine 
the condition is believed to be the result of housing swine under filthy 
conditions. The infection is thought to work its way up the urinary tract 
to the kidney where an inflammation of the hilus and tubules occurs. It 
produces an enlargement of the affected kidney with accompanying accumu- 
lation of pus. The condition tends to localize, in which case the carcass is 
passed for food after removal of the affected tissue. The carcass is unfit 
for food if the condition is accompanied with systemic change. 

There is a benign condition affecting the kidneys of young calves which 
is characterized by the occurrence of light-colored to white embolic areas 
throughout the body of the kidney. This condition lias been called fibro- 
plastic nephritis and it appears to have no effect on the health of the animal 
since the condition is usually seen in carcasses of good condition. In 
fact, the kidney appears to be functioning normally. Kidneys so affected 
are unfit for fowl and after their elimination, the carcass, if otherwise 
acceptable, is passed for food. 

Metritis.— Inflammations of the uterus arc commonly encountered in 
conducting meat inspection post-mortem examinations of cows. The 
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degree’ and kind of inflammation van* considerably. Also, the condition 
may be accompanied with a retained dead fetus or placenta. If the condi- 
tion is localized and not associated with systemic change, the carcass is 
passed for food. In any case all uteri are handled as inedible. "here 
the inflammation is acute and diffuse and associated with systemic change, 
the carcass is unfit for food. 

Arthritis.— As a primary condition, an inflammation of a joint is usua *^ 
caused by an injury. This is a localized condition and a carcass so affected 
is passed for food after removal of the affected tissue. 



Fia S 1. HyjxTVrrato-i* — epithelial proliferation in l>ovine tonRU**- 
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on page S The animal is not passed for slaughter unless rt has responded 

to treatment for corrcction of thc co^dit.on pushing 

SSts sisssr ; sss ss rsi — 

or systemic involvement .spagd torfood Mortem „ on page 43 . 

Fluorine Poisonmg.-This , is d scu^duna^ ^ metabo , ism . 

The condition is characterized j <■ . i i* resu it s in great thickening 

anS^ 

changes occur in the 

liver, heart, lddney, and adrenal glan^s.^ ^ ^ for foo(1 when degenera- 

. Post-Mortem Signifies . when the carcass is from an animal 

trve changes are pr^ent in rtsOTga- d ^ abnorma]itv is tound in its 

which has responded to treataie rf a] , abnormnl bones . The 

organs, it is passed or ■ fluorine poisoning is not reversible 

damage done to bones „• ■ ; tbe body is reduced to normal, 

even though the i concen ration of J oecurs enzootieally in 

shetranTiftmXe" called' “enzootic jaundice.” It is also calied 

hemolytic icterohemoglobin condition appears to be due to a dis- 

Etiology and Pc I ' associated with high storage values for 

turbance of MPP<* aludden mobilization of copper in the blood stream, 
copper in thclrve * absence of excessive intake of copper and its 

The condition 0CCU J? tbe condition which results from chronic 

manifestations are tlies. long ^ 0 ntinued ingestions of salt mixtures 
copper poisoning causca ^ condition nppears t0 be precipitated 
containing coppe P . . such as might occur during shipment as a 
by a falling plane otm.tr ^ ^ cbeck 0 f food intake. 

result of 0““ Edition is characterized by a true icterus accompanied 
with^swell i n g o f the spleen and degenerative changes in the liver and 

^'rZ't-Mortm Significance.- A carcass affected with this condition is unfit 

for food. _This is an inflammation of the bone marrow and is 

Osteomye * ^ j n sw j ne . However, it occasionally occurs in cattle. 

m °rr Tcnmd Pathogenesis.— Pyogenic organisms invade tlic bone marrow 
probably as a result of some predisposing factor. 
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Lesion *.—' The ribs nre most frequently affected. 1 lie bone marr ^. 
bvpereinic with pus permeating the marrow cavity. As the com i 
progresses tlie resulting inflammation stimulates the production o 
bone by tbe periosteum causing the bone to become enlarged. 

Post-Mortem Significance.— The carcass is unfit for fowl « '^ n 
inflammation of the bone marrow is accompanied with secondary c ,a,1 £ 
in sucb organs as the liver, spleen, or kidneys, or accompanied with a. 
other systemic change. In the absence of organ involvement or sjs e 
change, the carcass is passed for food after removal of the affected pa * 
Steatosis.— This condition is nlso calle<l lipomatous atrophy and a 
the muscle tissue of cattle. It is a non-inflaminatory condition c ‘^[ ac . 
ized by displacement by fat of a portion of the musculature. 1 ^ e . re * 
no swelling or atrophy to give notice of the presence of the a 
tissue. It is generally seen only when cut into ns the carcass is being cu 
up into its various parts. . . . 

Post-Mortem Significance.— The presence of this condition does n 
influence the fitness for food of a carcass which is passed for food a e 
removal of the abnormally located fatty tissue. . , 

Atrophic Rhinitis.— This swine disease was first described in the l.ni 
States in 1944. It receives considerable attention in the Combelt an 
other areas where swine concentrations nre great. , 

Etiology and Pathogenesis.— Although the condition appears to be t 
result of an infection the causative agent has not been identified. During 
the course of the disease many secondary bacterial invaders influence t u 
clinical picture. The disease is rarely fatal when uncomplicated bu 
lowered resistance during its course may result in pneumonia, enteritis, or 
other infections. 

Lesions,— A slight to moderate necrotic rhinitis with complete or almos 
complete absence of the nasal turbinate bones may be observed. Sma 
amounts of pus or catarrhal exudate may be found in the nasal sinuses* 
The soft tissues of the turbinates may be present but are folded against the 
nasal cavity wall since the supporting bony structures are absent. In ole 
cases, there may be abscesses in the lungs whicli are usually well circum- 
scribed. These lesions are believed to be due to inhalation of tissue particles 
or exudate from the nose. 

Postmortem Significance.— When the involvement is localized, the affected 
portions are removed with care being exercised to avoid contamination oj 
the portions, that are passed for food. Wien the condition is associated 
with systemic involvement, the entire carcass is unfit for food. 

Leptospirosis.— This disease affects cattle, swine, and man. It is wide- 
spread throughout the United States. The severity of the disease ranges 
from inapparent, subclinical infection to severe, prostrating disease ter- 
minating in death. In man, the injection of the scleral blood vessels is so 
constant as to be almost pathognomonic of the disease. 

Etiology and Pathogenesis. — Both bovine and swine leptospirosis is caused 

by L. pomona. . In the L nited States swine appear to act as the primary 
source of infection. The organism has been isolated from natural infections 
of cattle, swine, horses, sheep, goats, dogs, cats, man, and several species 
of rodents. Leptospirosis is almost always accompanied by the develop- 
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mcnt of chronic interstitial nephritis. The organisms continue to propose 
in the kidnev for extended periods of time and are shed in the urine. 11 e 
disease is spread when other animals come m contact with this urine or 
with feed and water contaminated by it. The leptospira enter the bod 
through cut or abraded skin, the conjunctiva, or the mucous membranes of 
the nose and mouth, mile the organisms do not live for extended periods 
outside the animal body, they remain alive long enough to tan el consider- 
able distances along waterways and they may live for days in poorly drawee 
pastures or barnvards. The majority of porcine infections are subclmicah 
The symptoms of leptospirosis in cattle vary from a mild, inapparant infec- 
tion which can be established only on the basis of serological evidence to 
an acute disease resulting in up to 33 percent deaths It may appear as 
one or a combination of hemoglobinuria, mastitis, or abortion 

Post-mortem Significance-Carcasses showing lesions of leptospirosis are 

“"screw-worm.— Anv warm-blooded animal is susceptible to screw-worm 
attack It has been known in Texas since about 1842. Its occurrence m 
the southeastern part of the United States dates back to the i summej r of 933 
when the first infestation was reported in the vicimt\ of Boston, Georg i . 

Etiology and Pathogenesis— The screw-worm is a true parasite and is t e 
larval form of the screw-worm fly. Before the screw-worm fly will I J 
eggs on an animal, there must be a disruption in the continuity of the body 
S This disruption may he as small as a tick bite. It may be through 
the navel cord of a new-born animal, a scratch, a s " r f ‘'S rone^Th"’ female 
abnormal condition affecting the skin or ™ u “ us J' „V n f th» 

screw-worm flv deposits her eggs in shingled batches on the edges of the 
wound of warm-blooded animals. She may deposit as few as ten or as 
afdOO eggs at one time. The eggs hatch in from six to twenty-one 

^°It^'ions.— The larvae eat al ^^bc Irve^flesh.Jeehng^h^chisters^and^smin 

to surrounding tissues. It causes considerable damage to livestock and 

sr 

changes, Cattle.— An apparently new disease entity of cattle was 

Mucosal Dise ^ . m d named Mucosal Disease. The incidence 

encountered nnd ear]y sprillg ,l nlt it has occurred in every 

has been grea condition lias been seen predominantly in Hereford 

rd Abe^TAngm cattle, but it has also been found in Shorthorn, 
Ilolstcin-Friesinii and U Boutin® c U u url i studies of the liver, kidneys, 
® '’yrt™ uZd were negative for pathogenic bacteria. Trans- 
spleen, and . inconclusive. Most of the affected animals have been 
mission stu r nur tccn months of age. In about two-tliirds of the cases, 
between six , ; ], ;1S | )ccn from five to fifteen days nnd from twenty 

to°tidit^ days in the remainder. The morbidity rate varies from 2 to 50 
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per «„ t in diflercnt herds nnd the mortnii.v rate in nilected animals i,s 

b Tciim™-'rKrons are priinanly ahincn^ny^roct- 

fined principally to the lamina cp.thcha n mucosa . hemorrhages 
Lesions of the circulatory systan consist £h> kidneys, and 

thromboses, arteritis, penartcntis. _ Cloudy, observed, 
fattj- degeneration and focal necrosis of 4c In er ^ a ccoro- 

Post-mortem Sign ificance . — Carcasses show ing . 
panying this disease are unfit for food. verv common in«c- 

Toxoplasmosis.— This is considered to tolerated and it is 

tions of swine, however, most of the , wfertsona i ait • «eH t Da ta on 

mlv the exceptional, acute case that based on 

prevalence derive not from clinical studies but f ^ n ot com- 

serological data or skin tests. The transmission of the *^se ot 
pletely understood. A number of ‘“..toxoplasma ® > 

plasmosis have been made. These indicate : that t he tax 
enzooticallv in a wide variety of hosts. Tl,c! “™i d in all climates- 
distribution. It has heen reported from every ““ ributrf throughout the 
It is known that the toxoplasmas are widely d stnbut «l in f ec t>ons 

body of the acutely infected hosts. Howes er, the maj trains pre- 

with the parasite in nature arc asymptomatic the mf ^ rizK f by a 

sumahly having low virulence. The acute condition is cnara 

P “El!olmamI Pathogenesis. Toxoplasma gondiih a parasite witho” 4 ^. 
specific,® among warm-blooded vertebrates P'^^.^^Tons in host 
ol various animals to the parasite may be attributed to ' u , xop hstna 
response and in strain virulence. There is ’^ s t „esenibles 

gondii exists enzooticallv in a wide variety of hosts. The pa ’ j at(e nu- 
in shape the merozoite of a coccidium. It is crescentic v ith o [nicron3 , n 
ated and the other more rounded. Its dimensions are - 1 situation 
width and 4 to 7 microns in length. It requires an ’"^'“^de to 
in order to grow and multiply. Many futile attempts h ^ sue- 

cultivate the parasite in artificial media, howeier, it has Dee B 
cessfully on tissue cultures. . . not resistant 

The parasite itself is an extremely sensitive organism. It . * j n ing 

to the environment outside its host. The toxoplasma is ki * 
and by changes in osmotic pressure. .; nns within 

In chronic infections, the parasites are found as agglomera sts T * 

the remnants of parasitized cells. These bodies are termed pse 
in that they resemble the encysted stages of other parasites. « DSeU do 
suggested that the term “terminal colony” be used rather tn F ^ ^ 
cysts” because of their origin from host cells enucleated as a res 
parasite. The toxoplasmas apparently occupy vacuolar spaces . j u< je 
epithelial cells, and as they grow in numbers the space enlarges jjj. e 

practically the entire cell volume. The occurrence^ of these . in 
masses apparently explains the survival of the organism in tiss flre 
animals chronically infected with the parasite. These pseudo Q te 
known to be much more resistant than the individual parasite. A * 3f 
parasitemia manifestations of the disease are characterized by pneu 
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lymphadenitis, hepatitis, splenomegaly, ulcei "j**™ “"4^' ^"asymptomatic 
and acute inflamed musculature. No lesions 

appearance of the disease. , -*i, i es i 0 ns characteristic 

Post-mortem Significance .- Carcasses affected autli lesio 
of the acute stage of the disease are condemned. ]ive bir d is sus- 

Poultry— The moving chain operating line o opcrilt ions to the 

pended carries its carcass through the cn ...holesome poultry meat 

point where it is removed from the line as clean, « holeso 



f the consumer. The live poultry holding 
and is promptly iced on its c “ „„ thc linc „ s it starts its journey 

and handling area where the h 'l ” £ rot „l from the poultry dress- 
through the poultry- P^V^-to prevent dust, feathers, and other soilage 
inp department sons et * cc •* i *„f to the poultry dressing depart men . 
from being blown into or ,| m t delivers a charge of electric 

A bleeding knife has X'lvwitl. the severing of the blood vessels. 
™,"'the;"'of immobilizing the bird while l-li-eding. u > 
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called “electric knife" is used principally in slaughtering turkeys to protect 
against the breakage of bones which sometimes occurs as the birds thrash 
about while bleeding. 

The chain conveyor carries the bled carcass through the scalder in which 
the carcass is submerged in hot water that serves to loosen the feathers 
preparatory to their removal. Two scalding temperatures are employed. 
One of 123° to 130° F. is known as slight scald. This temperature loosens 
the feathers to some degree but it does not remove the keratinized epithelium 
from the skin. This water-impervious layer on the skin retards dehydra- 
tion and bacterial growth. It is a valuable protective covering for poultry 
carcasses that are exposed to air during their handling and distribution. 

The other scalding temperature ranges in the neighborhood of 141° to 
142° F. This loosens the feathers completely but it also loosens the kera- 
tinized epithelium layer on the skin. Poultry' carcasses produced with the 
use of the higher scalding temperatures are kept moist in cracked ice or 
they are protected by impervious packaging whether they' are quick frozen 
or sold fresh. The advantage of the higher scalding temperatures is the 
practically complete removal of the pin feathers by’ the mechanical equip- 
ment, making this the most economical and therefore the most widely- 
used method in the broiler industry. 

The carcasses pass from the scalder to the mechanical ruffers. Here, 
under a spray of clean hot water a rough defeathering of the carcass is 
accomplished by a mechanical buffing operation. The feathers are mechanic- 
ally' separated from the spray water and removed to the inedible products 
department. 

As the carcass is conveyed from the ruffers it still requires considerable 
finishing to remove the remaining feathers and pin feathers. The finishing 
is accomplished by a combination of mechanical and hand operations. ^ Hw 
floor area under the conveyor lines where the scalding and defeathenng > s 
performed is depressed and pitched to drains to facilitate cleanup in the 
area and to accommodate splashing from the equipment. AYhen the carcass 
is defeathered, it is singed to remove hair and then conveyed to the eviscera- 
tion and inspection department. 

To prevent contamination of edible tissues and to facilitate inspection, the 
carcass is carefully opened so as to present the entire carcass, including 
the internal and external body surfaces and all of the internal organs for 
thorough inspection. Care is exercised in opening the carcass so that no 
cut is made into the intestinal tract with resulting contamination of the 
carcass, operators, and inspectors' hands. 

The three-point suspension is regarded as being the most desirable 
method of handling carcasses when presenting them for inspection except 
in the case of split fryers where the wing hang is preferred. The two-point 
suspension is not regarded favorably' because it tends to make the sanitary 
evisceration operation difficult. 

The Federal Poultry Inspection Sendee has identified the following as 
facilities to be provided at the evisceration and inspection position. A 
switch or button control should be available to the inspector so that the 
processing line may be stopped or started by him in connection with P^ s *' 
mortem and sanitation control. It is necessary’ to have adequate lighting 
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of uniform intensity jit nil 


attention. Shackle suspense,,. mav „„ - 

the line so that the maximum conveyor’ should be synchron- 

minimum chain speed. The production li y isccra l organs including 

ized with the conveyor belt or com cj or pan . “ 0 thc carcass 

‘ a • ...i* ^oaltlnne . . , O IuoJiM bV 


and inspecting positions. approximately 8 inches bj 

The Service recommends plating a ini PP t0J . view the 

30 inches at a 30 degree angle so located that tlm mspe ^ o)so 

demned” cans, and, in general, assisting fl r t j ie importance of 

as the standard handling procedure for making an aueq 
inspection: 

ft, E G t;^eT- hand doum leg to determine bone disease. 

S ? P U™ hi- mfiw ^iifoT bwlSding head) for disease, 
abnormalities, and dressing imperfections. 

B. Left hand operation. and lesions, 

(1) Place hand over liver to feel for consistency texture, 

viewing simultaneously. , between thumb and 

(2) Slip fingers around liver and grasp the spleen bet ^ con di- 

finger, rolling spleen to determine texture and presence , Simul- 

tion. In case of frj-ers and broilers it is not nectary to roll spleen, 
taneously view other viscera while checking spleen. 

- *' -.T a.1 mfor'tinllR KV 


neously view other viscera while checking spleen. necessary' 

In connection with the occurrence of infectious ’ - orde r that 

that hocks be cut as part of the preparation for , ,I J^fi® ule9 may be 
the tell-tale exudates in the tendon sheaths and ] P before the 

detected. The hocks are cut into or the feet remo J was her 

inspection and in all cases after the carcasses have passed the^ inter- 
unit. Washing the carcasses after cutting of hocks would, 
fere with the inspection. . completion 

It is required that the head remain on the caress until alt ^ or 
of the post-mortem inspection. While every head need no fiJYead as 
otherwise handled by the inspector, it is essential that he see in « hea d 
part of his total post-mortem examination. The condition oi to 

may be the determining factor in the inspectors decision \utn 
the disposal of the carcass. 
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When evaluating the appearance and condition of the skin in connection 
with the post-mortem findings, the inspector considers the degree of scald- 
ing employed in the production line. When so-called semi-scald is used, 
normal variations in the color and consistency of the skin can be readily 
differentiated from those resulting from a pathological condition. When, 
however, higher temperatures are used in scalding the carcass, the result 
may be a removal of the epidermal layer of the skin with a resulting almost 
uniformly white appearance of the dressed carcass regardless of its condition. 

Pathology.— The various abnormal and pathological conditions affecting 
poultry are discussed only briefly to cover the salient features of each and to 
develop their post-mortem significance in terms of fitness for food of an 
affected carcass. More complete discussion of the various abnormal and 
diseased processes can be obtained from texts on veterinary bacteriology, 
pathology, and parasitology. 

Avian Leukosis Complex.— This designation is given to a group of neo- 
plastic diseases resulting from an autonomous proliferation of the essential 
blood-forming cells. 

Erythroblastosis.— This disease is of comparatively rare, sporadic occur- 
rence under usual conditions. It affects all standard breeds and occurs pri- 
marily after the age of six months. 

Etiology and Pathogenesis .— Transmissible strains of fowl leukosis have 
been identified with the disease. Erythroblastosis is regarded as occurring 
in a leukemic state, sometimes there is an accompanying anemia. Hemato- 
logical studies show immature erythrocytes in the blood. 

Lesions. — Typically, there is a diffuse enlargement of the liver and kid- 
ney as well as the spleen which is associated with a cherry-red discoloration. 
Tissues otherwise appear pale and there are frequently petechial hemor- 
rhages in the mucosa of the small intestine and in the subcutaneous tissue. 
The hone marrow may show hemorrhagic hyperplasia of a “currant-jelly- 
like” consistency. By contrast, in anemic eases with no extramedullary 
hematopoiesis, the hyperplasia of the visceral organs and the bone marrow 
is absent with atrophy of the spleen. 

Post-moTtcm Significance . — Carcasses of poultry affected with erythro- 
blastosis are unfit for food. 

Granuloblastosis.— This is the granuloblastic form of transmissible fowl 
leukosis with immature granular leukocytes predominating in blood studies. 
There is a tendency for granuloblastosis and erythroblastosis to occur in a 
mixed form. Therefore, available knowledge on these conditions is much 
the same. 

Etiology and Pathogenesis .— This condition is also caused by one of the 
strains of the transmissible agents of fowl leukosis. There is little essential 
difference between gramiloblastosis and erythroblastosis, except that the 
former is believed to occur in a later stage, while erythroblastosis is more 
common in the earlier stnges of the disease. 

lesions . —Anatomic changes described under erythroblastosis are also 
identified with granuloblastosis. A distinction has been recognized, how- 
ever, in that granuloblastosis has a tendency to produce grayish mottling 
of the enlarged parenchymatous organs and the hone marrow appears pale 
or pink and difiluent. 
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Post-mortem Signiftcance.-As this disease is characterized by neoplastic 
cells in the blood, the diseased carcasses arc unfit for food. 

Visceral lyraphomatosis.-This condition represents the most co 
tvpe of avian neoplasm under conditions of modern intensi P ■ 
production. There are, however, other diseases capable of form nS tumor- 
like nodules in the visceral organs as, for example, tuberculosis and ro. 

^Sa'onf Pathogenesis . — The disease results from the 
liferation of the lymphocytes which form massive tumors in the - 
organs, thus, the name visceral lymphomatosis. When the n p 



Fig. 42. — Visceral Lymphomatosis liver nodular type, chicV.cn. 
(Photo by Dr. Graydon S. McKee).’ 


lymphocytes accumulate in the nerves, the designation neural lympho- 
matosis is applicable. Likewise, neoplastic lymphocyte accumulations w 
the iris is ocular hmphomatosis. In the average flock visceral lympho- 
matosis occurs parallel with the neural and ocular forms. However, the 
visceral form probably occurs somewhat later than the nerve or eye type- 
Probably no other disease of birds presents a greater variety of gross 
pathologic pictures than visceral lymphomatosis. The condition may be of 
long standing or the clinical course may !>e quite short in that seemingly 
healthy birds succumb within a few days. 

Lesions . — Tw o t\ pes of lesions are found, one being white nodular masses 
of lymphocytes and two, the general enlargement of organs by diffu^ 
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infiltration of tlie lymphocytes. The large abdominal glands such as the 
liver and kidney are principally affected. There is no organ of the body 
including the skin which is not involved at times. The spleen is character- 
istically enlarged, in most cases up to three times the normal size. The 
spleen is usually, gravish-brown in color and the liver is characterized by a 
grayish and granular surface in the diffuse involvement. The kidneys pre- 
sent a diffuse, grayish enlargement. Though visceral lymphomatosis is 
usually a disease of older birds, it is sometimes found in birds of broiler age. 



Fro. *13. — Neural lympliomatoM- — notecnlarged nerve trunk* am! ganglion, rhirKen 
thorax. (Photo by Dr. Gmydon S. McKee). 


Vart~mortcm Sign ifictinrc . — Carcasses affect ed with visceral lymphomatosis 
are unfit for food. 

Neural Lymphomatosis.— Tins disease is widespread and occurs in every 
major poultry producing country, t’nder commercial conditions the diseai 
oftm makes its nppearawt* when the birds are first turned out on range; 
then; after a fteriod of cjuiorenee, the disease rotnne** its course in the 
visceral form. 

iJitJiyif tit irl Pat h> tgrncw. — condition is also identified with the 
avian leukosis complex. It attacks young birds primarily between two and 
five months of age. It is characterised by an asymmetric progressive panels 
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plastic disease. It has been included with diseases of the avian leukosis 
complex because being a neoplastic disease it was often transmitted in 
experiments with the diseases of the complex. The diaphysis is primarily 
affected and is always bilateral. The intensity varies from exostosis-like 
cortical thickening to massive asymmetrical involvement that tends to 
obliterate the marrow cavity. Visceral pathology is absent unless com- 
plicated by visceral lymphomatosis. 

Lesions . — In early cases leg bones show abnormal convexities or irregular 
thickenings in the diaphyseal or metaphyseal regions. In advanced cases 
characteristic boot-like thickenings of the shanks occur. Involvement 
almost always includes all of the long bones wliile the osseous components 
of the pelvis, shoulder girdle, and spine are rarely involved. The phalanges 
and skull bones appear to be resistant to the condition. 

Post-mortem Significance . — Carcasses affected with osteopetrotic lympho- 
matosis are unfit for food. 

Tumors.— The most common tumors found in birds not associated with 
the avain leukosis comp] ax are the so-called carcino-sarcoma. This is a 
seeding tumor that often spreads by contact throughout the abdominal 
tissues particularly the peritoneum. Embryonal nephromas are commonly 
found in some types of broilers. Most all of the rarer neoplasms found in 
mammals are occasionally found in birds. 

Post-mortem Significance . — Carcasses of birds affected with tumors are 
unfit for food if there is evidence of metastasis or if there is systemic effect 
as a result of the size, position, or nature of the tumor. When a benign 
tumor can be completely removed, the bird so affected is fit for food. 

Respiratory Disease Complex.— Within the recent past there has become 
a general realization that the respiratory diseases of chickens in North 
America are so widespread that frequently more than one disease is 
present in any given disease outbreak. The complexity of this problem 
can be best understood when one realizes that the chronic respiratory 
disease believed to be caused by a pleuropneumonia-like organism cannot 
in laboratory infections demonstrate its entire pathological course ns seen 
in a field outbreak. 

Apparently other disease agents trigger latent infections or increase 
pathogenicity in the respiratory disease picture as it is usually encountered 
in commercial flock outbreaks. The diseases of the respiratory disease 
complex include such virus diseases as Newcastle disease, infectious 
larvngotra elicit is, and infectious bronchitis, and such bacterial diseases as 
infectious coryza and the pleuropneumonia-like organism disease, chronic 
respiratory disease. Some investigators would also include some of the 
diseases caused by the paratyphoid organisms and ornithosis. 

The diseases of the respiratory disease complex arc described here as 
they occur in single infections. Multiple infections usually show similar 
lesions but are compounded by a synergistic effect of the two or more 
pathologic agents. 

Newcastle Disease.— This condition is also called avian pneumocneephal- 
itis. It is a disease of world-wide distribution and primarily affects fowl. 

A generally lower mortality is experienced with tins disease in fowl in this 
country hy contrast with other parts of the world. The diV:w is tran— 
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Infectious Laryngotracheitis.— Chickens are the usual host for this disease 
but pheasants are also susceptible. Other species of birds are resistant to 
the disease. Infectious laryngotracheitis is an acute, contagious respiratory 
disease having a distinct host specificity for chickens. 

Etiology and Pathogenesis .— The disease is caused by a filtrable virus 
called tarpeia avium. The respiratory tract is the natural route of infection. 



Fig. 45.— Air in subcutaneous tissue following rupture of air sack in post axillary 
region, chronic respiratory disease. (Photo bj* Dr. Graydon S. McKee). 


Afttioiur.— The head may be cyanotic. The mucous membrane of the 
trachea and larynx may he covered with a film of bright blood-stained 
exudate. A yellowish caseous exudate with little or no blood may cover 
the mucosa in some cases. 

Post-mortem Significance . — Carcasses showing the disease in a progressive 
stage or showing systemic involvement are unfit for food. When the con- 
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areas may sometimes be seen in the intestinal mucosa. The contents of the 
crop become fetid and often contain maggots. 

Post-mortem Significance.— It is important in this condition that post- 
mortem findings he correlated with the report of symptoms observed on 
ante-mortem inspection. Birds showing symptoms of botulism are detected 
on ante-mortem inspection and condemned. Carcasses of birds affected 
with botulism are unfit for food. 



no. -10. — Fowl cholera liver tdiowinc F\vellinj» and widespread necrotic foci, 
(l'hoto ljy Dr. G mydon S. McKee). 


Fowl Cholera.— This is a septicemia of birds. Fowl cholera occurs cn- 
frootically and sporadically in most of the temperate and warm region**. 
It is a contagious disease affecting practically all classes of jxntltn*. It 
causes heavy losses in some outbreaks, while in others the losses may he 
nominal. In the l ’nit cal States the disease is more or less seasonal, being 
most common in wet or cold weather. 

Ktudtwjp cm d I *aI ftograms.— ‘The causative agent of fowl cholera is 
jKtffrutftla nyltnriiln. The di-ease js usually septimnic in nature. The 
infection is given off l»v diseased binls in the body wastes. 
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Lesions. —'Hie acute disease is characterized by peteeheal hemorrhages 
of the raucous inerahnracs. The lungs and intestines are usually affected. 
Petechia may also appear on the serous surfaces. There may be a chees% 
exudate in the peritoneal cavity with parenchymatous hepatitis. Dehydra- 
tion of tissues and salmon-colored breast musetes arc common in turkevs. 
The localized form may show yellow exudate occurring in the internal ear 
or in the bones at the base of the brain. There may also be catarrhal or 
roup-like exudate in the nares. There may be edema of the wattles. In 
the arthritic form there is a yellow exudate deposited in the tendon sheaths. 
A yellow exudate sometimes surrounds the ovary. 

Post-mortem Significance.— Carcasses affected with fowl cholera in a 
progressive stage or showing evidence of general systemic disturbance arc 
unfit for food. When the condition is localized the carcass may be passed 
after removal of the affected parts. . , 

Ornithosis and Psittacosis.— This disease affects many species of bin s 
being identified primarily with the psittacine species, but of significance 
here are infections of domestic fowl including more particularly turke\», 
though chickens and ducks may also be infected. Although it does mani- 
fest itself as an apparent infection, it is more frequently inapparent. I e 
disease is transmissible to man ranging from slight to fatal manifestations- 
Etiology and Pathogenesis.— It is usually regarded as a virus disease, bu 
the infective agent is sometimes characterized as a form intermediate 
between riekettsiae and true viruses. The infective agent invades and 
destroys retieulo-endothelial cells particularly those of the spleen. 

Lesions .— Inflammation of the serosal surfaces with fibrinous exudation 
is consistently observed. Air sacs are inflamed and thickened, and so® 6 ' 
times contain masses of cheesy exudate. Mesentery and serosal surfaces 
of the intestines also are injected and inflamed in many birds. The abdom- 
inal cavity in some birds contains fluid and fibrin deposits in varying 
amounts. Livers are slightly enlarged and off color, and in many birds the 
surface is covered with whitish fibrinous films. The pericardium almost 
always shows evidence of inflammation with fibrinous exudation ana 
epicardial adhesions. The pericardial cavity of some birds contains exudate 
and fibrinous flakes. Myocarditis is evident, parts being soft, large, and 
flabby. Diffuse pneumonia is seen but pulmonary edema is noted more 
often. 

Post-mortem Significance .— Carcasses showing active lesions of this disease 
are unfit for food. 

Listeriosis.— Outbreaks of this condition in chickens have been recorded 
in many parts of the United States and England. The distribution of the 
infection in man and animals appears to be world-wide. Listeriosis occurs 
sporadically in man and is characterized by meningitis. Many other hosts 
are susceptible to spontaneous infection including the goat, sheep, cow, 
fox, guinea pig, and rabbit. The encephalitic form, however, which is 
characteristic of listeriosis in domestic mammals and man has not been 
observed in naturally affected chickens. In birds it manifests itself as a 
septicemia. 

Etiology and Pathogenesis . — Listeriosis is caused by the bacterium listeria 
monocytogenes. 
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Listeria infection in chickens may often be associated with some other 
disease or debilitating process. Young chickens appear to be more suscept- 
ible to the disease than are adults although these, too, may succumb to the 
condition. In contrast to the domestic mammals in which listeria is often 
confined to the central nervous system, the organism can be isolated from 
the abdominal organs and from the heart blood of chickens. 

Lesions .— The disease is characterized by massive necrosis of the myo- 
cardium, pericarditis, generalized edema, necrotic foci of the liver, and splenic 
hyperemia. A large amount of fluid may be present in the pericardial cavity. 
Post-mortem Significance . — As usually encountered listeriosis is an acute 
systemic condition and such carcasses are condemned. In the case of a 
carcass from a bird that has recovered from the condition and which shows 
only localized conditions without systemic involvement, the affected parts 
are condemned. 

Salmonellosis. — This refers to all infections with organisms of the genus 
salmonella including the two distinct poultry disease organisms S. pullomm 
and S'. gallinannn. They all have potential pathogenicity for man. There 
have been numerous reports incriminating poultry or poultry products in 
outbreaks of salmonellosis in man. Investigators have found a great 
number of salmonella types, more than 60 in fowl. In fact, more types have 
been found in fowl than in any other species except man. All types are 
potentially pathogenic for man, animals, and fowl. Salmonella infection 
depends largely on age, number of organisms in exposure, and general 
resistance rather than on the type of salmonella organism. The young are 
particularly susceptible. Apparently given large enough dosage all sal- 
monella organisms are pathogenic for man. 

Etiology and Pathogenesis . — Salmonella organisms cause intestinal dis- 
orders in many animals including man. The infection sometimes follows a 
septicemic course. Salmonellosis in market age birds may assume two forms, 
(1) the acute or active disease which is a septicemia and (2) the carrier stage 
with moderate localized inflammatory lesions which do not produce 
clinical symptoms. 

Lesions .— In the septicemic form, post-mortem findings include inflam- 
mation of the duodenum and hyperemia of the liver, kidneys, gall bladder, 
and myocardium. Excessive, straw-colored pericardial fluid may he present 
as well as caseous plugs in the cecum. Dehydration of the musculature can 
often be observed. In the carrier state localization of the salmonella 
organisms in the air sacs and articular surfaces as well as the gonads is not 
uncommon. From a meat hygiene standpoint, persistent foci of infection 
in the intestinal and the biliary mucosa spread the infection through the 
intestinal contents and the bile. 

Post-mortem Significance. —Poult n- carcasses affect ed with salmonellosis 
in the active stage arc condemned. 

Pullonim Disease.— Wherever poultry is raised, pnllorum infection is 
likely to he found. It is world-wide in distribution. Since the last decade of 
the nineteenth century, this disease has resulted in the greatest financial 
lows to the poultry industry. The organism causing this disease is not as 
infective for man ns some of the other salmonella*?. However, ex|>erimrntnl 
infections and field outbreaks in man are rejiorted and give indication that 
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the organism may have been the cause of some cases of previously un- 
diagnosed gastroenteritis in man. f ... 

Etiology and Pathogenesis .^- Pulloruin disease is a bacterial infection 
caused by the salmonella pullorum. This organism has many features in 
common with the other members of the salmonella group. The disease is 
highly fatal to chicks; older birds seldom show clinical symptoms but 
become carriers. Evidence of a carrier infection in birds is shown by rup- 
tured, dirty, inflamed, or coagulated ova or degenerated or inflamed gonads. 
Such carrier birds may develop a generalized septicemia as a result o 
rough handling in the course of marketing with resultant rupture of the 
ova. The carcasses of these birds contain great numbers of the pathogenic 
organism. 

Lesions ,—' The lesions of the septicemic type include hemorrhagic enter- 
itis and punctate or petechial hemorrhages on the pericardium, pleura, 
proventriculus, mesentery, kidneys, lungs, liver, spleen, and other serous 
and mucous membranes. Cyanosis ami dehydration of the musculature, 
fascia, and derma are also frequent evidences of septicemia. Necrosis, 
hyperemia, anemia, or inflammatory changes in the organs and parts ot 
the carcass are common. 

Post-mortevi Significance.— Carcasses of poultry are condemned when 
extensively affected with pulloruin disease, or showing systemic change 
connected with the disease. When the lesions are localized and there is no 
systemic disturbance, only the affected parts are condemned. 

Fowl Typhoid.— This disease is widespread in the poultry-producing areas 
and on occasions has caused very' heavy losses in both chickens and turkeys- 
Surveys show fowls of all ages and breeds to be susceptible. Outbreaks 
are sporadic, however, and the factors which influence the outbreaks are 
not completely recognized or understood. The salmonella organism that 
causes fowl typhoid in birds has on occasion been associated with gastro- 
enteritis in man. The significance of this etiological relationship is some- 
times difficult to determine. However, reports support a finding of dual 
pathogenicity. 

Etiology and Pathogenesis . — The causative agent of fowl typhoid IS 
Salmonella gallinarum. This organism bears a close relationship to S. 

I orum. Fowl typhoid causes a general systemic disturbance in the affected 
birds. In the peracute cases, little or no gross tissue changes are observed. 
The ante-mortem inspection will eliminate the acutely sick birds. The 
condition also occurs in the subacute and chronic stages. In these stages, 
the characteristic lesions are identified on post-mortem examination. 

Lesions .—' The post-mortem examination shows anemia of the muscula- 
ture, head parts, skin, and kidneys. The liver is hypertrophic, mahogany 
or greenish in color, friable, sometimes with necrotic foci distributed 
throughout. The spleen is markedly enlarged, congested, and frequently 
contains tiny grayish-white spots which ate areas of necrosis. Grayish 
nodules and areas of degeneration may appear on the myocardium and the 
pericardial sac. Chronic infection of the gonads is a frequent finding in 
recovered birds which at times is very important in breeder turkeys as the 
disease is carried through the incubation period in the embryo. 

Post-mortem Significance . — Carcasses of poultr}’ are condemned when 
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affected with fowl typhoid in the progressive stage characterized by systemic 
involvement. Wien there is no systemic involvement and lesions are 
localized, only the affected parts are condemned. 

Tuberculosis.— This condition is world-wide in its distribution in chickens. 
The disease exists in practically all of the United States, but it is much more 
prevalent in the north central states. The disease when present in adult 
birds represents in most instances a process that began months or even 
years before when the bird was young. Tuberculosis becomes more pre- 
valent as the ages of the birds advance not because the younger birds are 



Fro. 4".— Tuberculous, chicken. (I'hofo by Dr. Graydon S. McKee.) 


mow resistant to infection than the older birds, but because the older 
birds have been subjected ton longer period of exposure. Avian tuberculosis 
is transmissible to swine and sometimes other animals but only rarely to 
man. ^ There have been a few confirmed eases, however, in which the 
organisms were identified in man. 

Mining if and Paihngrnrsts . — Avian tuberculosis is caused by the noid-fnst 
organism, Mt/robaclcri u m tuhrrrulfxri.t variety a viurn. The avian tubereule 
bacillus is not as exacting in its temperature requirements as are the 
human and the bovine forms of the organism. The avian form will grow 
at temperatures ranging from 25° to 45° O. with the most favorable tem- 





144 


POST-MORTEM tSSPECTlOX 


peraturc being 39° and 40° C. The disease is characterized by an insidious 
chronicitv. It induces in an infested bird a state of unthnftiness, decrease 
or stoppage of egg production and finally death. Apparently the disease 
does not produce a febrile state in chickens. 

Lesions. — The liver, spleen, intestines, and bone marrow are most 
commonly involved. Tuberculosis infection in chickens is regarded as 
entering the system principally through the digestive tract. Involvement 
of the lung is usually Jess severe than of the liver or spleen. Avian tuber- 
culosis is characterized by the occurrence of irregular grayish-yellow or 
grayish-white nodules of varying sizes in the involved organs and tissues. 
The nodules vary in size from those just barely discernible to a huge mass 
that may measure several centimeters in diameter. The number of lesions 
present also varies greatly. Calcification of the nodules occurs rarely 1 
ever, this is a unique characteristic of the tuberculous lesion in fowl. 

Post-mortem Significance. ~Vou\trv carcasses affected with tuberculosis 
are condemned. 

Erysipelas.*- This is a septicemia occurring in turkeys, ducks, chirfjens, 
pigeons, pheasants, quail, and peacocks as well as birds in zoological gardens. 
The causative agent is the same as that producing swine erysipelas and 
erysipeloid infection in man. In addition to hogs and human beings, 
horses, cattle and sheep are also susceptible to the infection, \oung 
turkeys and ducks are most commonly affected, and in some outbreaks 
heavy losses have occurred. The condition is usually acute or subacute m 
character. Cutaneous infections appear more common in man who appears 
to be relatively resistant to the infection entering the gastrointestinal tract. 

Etiology and Pathogenesis.— Erysipelothrix rhusiopathix, a long, slender, 
gram-positive bacteria, is the causative agent. In birds the disease usually 
occurs as a septicemia which may be acute or subacute in character. 
Turkeys and ducks are quite susceptible to the disease and this suscept- 
ibility is increased by other infections, malnutrition or any condition which 
lowers the bird's vitality. Chickens do not appear to be as susceptible 35 
turkeys and ducks. Pigeons are also susceptible; in fact, these birds are 
used routinely for diagnosis of swine erysipelas. 

lesions.— Petechial and punctate hemorrhages are present in the pectoral, 
thoracic and abdominal muscles, over the ribs, and occasionally in toe 
region of the thigh. Hemorrhages may also involve the pericardium, 
epicardium, pleura, and peritoneum. Thick mucous is usually found in the 
nasal cavity. The liver is regularly involved being hypertrophic, engorged, 
and friable. Inflammation of the duodenum regularly occurs and in some 
eases the lower intestine is similarly involved. The lungs and kidneys may 
show congestion. The spleen is usually friable and congested. Swelling of 
the snood, when it is present, seems pathognomic. Cyanosis is usually 
present. Erysipeloid lesions may appear on the face. 

Post-mortem Significance.— Carcasses of poultry affected with eiysifxd as 
are unfit for food. 

Pseudotuberculosis.— This disease occurs in birds, animals, and man- 1° 
fowl, outbreaks have been reported chiefly in turkeys and rarely in ducks, 
pigeons, and chickens. In man it appears to be rare but highly fatal. _ The 
mode of transmission is not definitely known, but the organism is believed 
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to be widely distributed in nature and disseminated through infectious 
excretions of affected birds or rodents. Susceptible animals are attacked 
through the digestive tract. 

Etiology and Pathogenesis.— The disease is caused by pastcurclla pseudo - 
tuberculosis. It is characterized by an acute speticemia of short duration, 
followed by a chronic localized infection which gives rise to tuberculous 
lesions in various organs which are not as fibrous as those seen in the usual 
infection of avian tuberculosis. So-called daughter lesions are not a common 
finding in pseudotubcrculosis infection. 

Lesions .— Acute cases are characterized by hypertrophy of the spleen 
and hemorrhagic enteritis. Subacute or chronic cases show gross enlarge- 
ment of the liver, spleen, kidneys, and lungs. Yellowish-white foci 
of the size of millet seed appear in these organs as well as in the breast 
muscle and mesentery. Ascites is often a feature of the disease. 

Post-mortem Significance .— Carcasses of poultry affected with pseudo- 
tuberculosis are condemned. 

Fowl Pox.— Fowl pox is a common affliction of the avian species and it has 
a long history. It is a widespread disease and is prevalent wherever poultry 
is raised. The greatest incident of infection is during the fall and winter 
months. It usually makes its occurrence in young stock at about the time 
they are housed in laying quarters. 

Etiology and Pathogenesis.— Yowl pox is caused by a filtrable virus. The 
disease appears in both a cutaneous and a mucous membrane form. De- 
pending on the virulence and pathogenicity of the strain of the virus 
involved, the fowl pox infection may be manifested in one of three ways 
or a combination of these. The involvement may be a localization of 
typical cutaneous pox lesions on the comb, wattles, and face, or localization 
of the infection in the mouth region with typical diphtheritic lesions, or 
localization of the infection in the nasal chambers with coryza-like symptoms. 

Lesions . — The characteristic lesion of the cutaneous form of fowl pox is 
a local epithelial hyperplasia involving both epidermis and underlying 
feather follicles with the formation of nodules. The nodules first appear 
as small, whitish foci which rapidly increase in size and become yellowish 
in color as they develop. At this stage the bird is systcmically sick with 
fever as evidenced by dehydration of the musculature. The lesions may 
coalesce with the larger lesions, becoming rough and gray or dark brown 
in color. The lesions later undergo a process of dessication and scab for- 
mation. This process is often modified by the invasion of bacteria which 
produce suppurative or necrotic processes. 

In the diphtheritic form, the eruptions on the mucous membrane arc 
white, opaque, slightly elevated nodules. These increase in size often 
coalescing to become yellowish, cheesy, and necrotic with the appearance 
of a pseudomembrane. At this point cyanosis and other evidence of as- 
phyxiation are seen. Secondary infection also frequently complicates this 
process. The inflammatory process may extend from the mouth region 
into the sinuses resulting in tumor-like swelling of the head extending into 
the pharynx. 

Post-mortem Signtficnncr . — Carol sses affected with fowl pox accompanied 
with systemic involvement or bearing progressive lesions are unfit for food. 

10 
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Carcasses of birds that have recovered from the disease are passed for 
food following removal of any persistent cutaneous scabs, if present. 

Coccidiosis.— This disease is widespread and occurs in practically all 
kinds of birds. As a group, the coecidioses of chickens are of more economic 
importance than those of any other domesticated bird. The various 
species of coceidia are reasonably host-specific. Turkeys, ducks, and guinea 
fowl suffer less than do chickens from coccidial infection, although under 
certain conditions the infection may be serious in these birds. Renal 
coccidiosis may be serious in geese. 

Etiology and Pathogenesis. —There are eight species of coccidia of the 
genus emcria that occur naturally in chickens. The minimal effect of the 
invasion is the destruction of a certain number of easily replaced epithelial 
cells and mild intestinal inflammation but in the more severe types there 
occur serious cell destruction, inflammation, and sometimes hemorrhage. 

Post-mortem Significance. — Carcasses of birds affected with acute coc- 
eidiosis and those carcasses showing systemic change are unfit for food. 

Parasites Generally. — A great variety of parasites affect birds. For the 
purpose of post-mortem poultry inspection, the disposition of a poultiy 
carcass depends more on kind and degree of involvement than on an 
identification of the specific parasite. Affected organs and parts are unfit 
for food, for example, gizzards infected by gizzard worms. Feet and shanks 
affected by scalv-leg mites are discarded. When lesions in the carcass are 
extensive or there is systemic involvement, the entire carcass is unfit for 
food. Otherwise, the carcass is passed for food after elimination and con- 
demnation of affected parts. The lesions of air-sac mites and connective 
tissue mites which are sometimes found in older birds are judged in the 
same way. 

Aspergillosis.— Nearly all species of birds may be affected bv this condi- 
tion, however, the incidence of the disease is not great. It has been observed 
in many birds and mammals including man. 

Etiology and Pathogenesis.— The disease is produced by an aspergilji 
fungus identified as aspergillus fumigatus fresenius. The organism is 
widespread in straw and hay, and infection of young birds from the litter 
is the usual source of infection rather than from bird to bird. Infection of 
the lungs occurs following inhalation of spores. 

Lesions.— The lungs are more frequently involved. Pulmonary lesions 
van* from miliary' nodules to large nodules. There may be localized 
hepatization. Mycelial masses may be present in the air passages and 
bronchi. There may also be generalized involvement of the air sacs. Small, 
yellow-colored nodules of a cartilagenons consistency may be found in the 
lungs, the thorax, and the abdominal air sacs. 

Post-mortem Signified nee.— Carcasses affected with this condition are 
unfit for food if there is systemic change. 

Faros.— This disease occurs only infrequently in the United States. It 
is a chronic dennatomy cosis affecting chickens, occasionally turkeys, and 
some other birds, animals, and man. The disease is reported to be quite 
common in France. 

Etiology and Pathogenesis.— The causative agent in fowl is the fungus 
achorion gallinae. The disease in domestic poultry usually involves the 
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comb, wattles, and unfeathered skin around the eyes, sometimes extending 
to the feathered skin of the neck, back, and other parts of the body. 

Lesions.— Minute mold-like, greyish-white scutula characterize the in- 
fection. These coalesce to cover the comb and wattles. When the feathered 
portions of the skin are affected, the feathers become surrounded by a thick, 
scaly, scutulum and become loose in the follicles. . 

Post-mortem Significance .—- When the condition is progressive and the 
carcass shows systemic change, the carcass is unfit for food. Otherwise, 
the affected portions are removed and the unaffected portion is passed for 
food. 

Thrush. —This mycosis of the digestive tract probably occurs rather fre- 
quently in poultry but it is only occasionally that serious outbreaks affect 
birds. The fungus that causes this condition in poultry also affects animals 
and man. 

Etiology and Pathogenesis .— The yeast-like fungus Monilia albicans is 
the cause of this condition. The crop is most commonly affected, but there 
may also be lesions in the mouth, esophagus, and proventriculus. A focal 
liver necrosis may be associated witli this condition in turkeys. 

Lesions .— The crop shows thickening of the mucosa with whitish, circular, 
raised, ulcerous formations. There may be extensive disruption of the 
stratified epithelium with walled-off ulcers or extensive diphtheritic mem- 
brane. The lesions are characterized by the absence of inflammatory 
reaction in many cases. 

Post-mortem Significance.— Carcasses affected with this condition to the 
extent that there is systemic change arc unfit for food. 

Localized Inflammatory Processes, Bruises, and Contamination.— Such condi- 
tions result from a great variety of causes. All tissues so affected are unfit 
for food. Carcasses arc passed for food after complete removal is accom- 
plished of affected parts and such removal is done without contamination 
of the portion that is passed for food. Such benign, non-specific conditions 
as paralysis of the crop or pcndulant crop should be judged in the same 
manner. 
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deposited by the female parasite, and grow to 0.8 to 1 mm. in length after 
they reach their final location which is preferably in skeletal muscle. 

Trichinosis.— Within a few hours after the meat containing viable larvae 
is ingested, the parasites are liberated from their cysts and penetrate the 
mucosa of the small intestine. Here they may produce symptoms of 
enteritis in the human. In about three days these larva; develop into 
sexually mature adult parasites of the intestinal form. After copulation 
takes place the male dies and the gravid female penetrates deeply into 
the mucosa. Here the larva; are deposited in the mucosa or in the central 



Fia. 48.— Diagram illustrating the common method of exposures to trichinosis in the 
Continental United Stntes. (Faust, Human Helminthology.) 


lacteals. The females live For about six weeks, each giving birth to more 
than 1,000 larva'. In animals, the larvae are deposited four or five days 
after the gravid female has entered the mucosa. This is believed to take 
about seven days in man. 

The lame pass through the intestinal lymphatics on to the thoracic duct. 
From here they enter the general circulation and are distributed throughout 
the body. They prefer to locate in skeletal muscle, especially the muscle of 
the diaphragm, tongue, larynx, muscles of mastication and intercostal 
muscles. These larvie may, however, invade the heart, the central nervous 
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formed is ovoid and lemon-shaped, and may contain from 1 to 5 coiled 
larvre. The life of the larva; is quite variable since they remain alive in 
some cases for several years. Usually, calcification of the cyst wall begins 
to take place in less than a year, although several years may be required 
for complete calcification. When the larva; die, they too may become 
calcified, or they may be absorbed. 

The presence of lame in pork muscle tissue usually has little effect on 
the surrounding muscle fibers. This circumstance along with the micro- 
scopic size of the parasite precludes detection of the condition in pork muscle 
tissue by macroscopic examination. 



Fia. 50. — Encysted T. spiralis in lean pork meat. (Aldridge, Amer. Jour. Med. Sci.) 

In man, tlie reaction of the muscle tissue to the larva? is characterized 
by many degenerative changes. This is accompanied with hyperemia, 
proliferation of endothelial cells, edema, and an inflammatory cell infiltra- 
tion of neutrophilic polymorphonuclear leukocytes, lymphocytes, and 
tissue histiocytes and occasionally plasma cells. The muscle tenderness 
and soreness arc thought to bear a direct relation to the severity of this 
interstitial myositis. 

Clinical.— The two quotations that follow are taken from the 1941 and 
1942 Reports of the New York State Trichinosis Commission. 1 They 
describe the clinical picture of trichinosis ns it is seen in man. 

' The New York State Trichinosis Commission was created by an enactment of the 
New York State legislature in IP JO entitled “An Act creating a temporary State 
Commission to study the problem of trichinosis and other diseases contracted by eating 
affected meat and making an appropriation for the expenses of such commission." 
The life of the Commission extended for the two years I Ml and 1912. 
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microscope, possible in many, but not all, cases. These facts were dis- 
covered in a survey carried out, in cooperation with the Meat Inspection 
Division.” 

Over 3,000 diaphragms from pigs originating in Illinois, Indiana, Iowa, 
Kentucky, Missouri, Ohio, and Nebraska were collected at random at 
meat-packing establishments over a period of about three years. The pillars 
of the diaphragm which are a preferred location of trichinae, were digested 
in all cases in a solution of pepsin acidified with hydrochloric acid, and the 
sediment examined for trichinae. In most instances direct microscopic 
examinations of small pieces of diaphragm muscle tissue also were made. 
Only 19 oat of the 3,031 samples (0.16 per cent) examined by artificial 
digestion were found to contain trichinae; the maximum number of parasites 
in any one sample was between seven and eight per gram of muscle, the 
remaining samples containing from five trichinae per 1,000 grams (about 2 
pounds) to two per gram. Trichinae were not found in any sample examined 
by direct microscopic inspection. 

In similar study of the diaphragms of 1,328 garbage-fed hogs, collected 
in Boston, Philadelphia, and New York, 149 (11.2 per cent) contained 
trichinae when examined by the digestion technique. Moreover, trichinae 
were found by direct microscopic inspection in G4 (4.8 per cent) of the 
samples. Actual counts of trichinae in these samples revealed 100 to over 
2,700 of the parasites per gram of muscle tissue. 

Investigations conducted by Zimmerman, Schwarte, and Biesterrevealed 
an extremely low incidence of trichinae infection in Iowa swine examined 
during 1943-1955. Only one of the 2,184 pigs examined was found to be 
positive for the parasite. Similarly, work performed by Ilimsey and Adams 
revealed one trichinac-infcction in 1,000 swine diaphragms obtained from 
swine slaughtered in the Louisville, Kentucky, market. 

Wildlife . — The occurrence of the trichinae parasite in rats and wildlife 
lms long been recognized, but no relationship has been specifically identified 
between that infection and the trichinae infection of swine. Two possible 
modes of transmission of the parasite from wildlife to swine have been 
explored. They are (1) fecal transmission and (2) direct transmission when 
the swine cat the infected carcass. 

The tests conducted to determine the probabilities of fecal transmission 
either of larval or adult trichinae from wildlife to swine have been negative 
in some eases and positive in others. Fecal transmission must be regarded 
ns a probability, although its practical significance is still open to question. 

As might be expected, direct transmission of the parasite was demon- 
strated when the swine ate the infected carcasses of wild animals. This, 
too, must he regarded ns a probable means of transmission of the trichinae 
parasite from rats and wildlife to swine. The practical importance of this 
mode of transmission to bridge the gap between the reservoir of the trichinae 
parasite in rats and wildlife to the swine population is still to be evaluated. 

Many investigators have revealed that there is a relatively high incidence 
of trichinae in nits and wildlife. On the domestic scene, in addition to the 
rat«, the infection has been demonstrated in the moise, the domestic oat 
and the dog. In wildlife the infection has been demonstrated in the rabbit, 
beaver, j>olo eat, palm civet, wolf, coyote, fox, martin, ferret, badgers. 
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raccoon, polar bear, common f>ear, mongoose, wild boar, co\-pu, hedge hog. 
marmot, mole, hippopotamus, porcupine, skunk, muskrat, seal, irbite 
whale, moose, deer, and mink. . - • j r 

Human Beings.— Investigators continue to report a high incidence of 
the trichinae parasite in human beings. These reports are the result oi 
examining tissue specimens taken from the diaphragm of humans in con- 
nection with routine autopsies. A complete report of such examinations i= 
given in an article entitled "Studies on Trichinosis” which has been 
published in the Public Health Reports under date of May 26, 

Xo. 21. This is a report of examinations made of diaphragm material from 
5,303 individuals coming to necropsy of which S55 or 16.1 per cent were 



Fig. 31. 


found po-iti\e for the parasite. More recent investigations support those 
figure-' and it can be expected that the subject of trichinae will continue 
to l>e one of public interest. 

The-e findings of the trichinae parasite in the diaphragms of human* 
take on per-pecthe when the? are considered alone with the dmical mani- 
festations of the di-ease trichinosis. This is expressed graphically arK ^ 
convincingly in Figure 51 prepared by the Atlanta office of the Com- 
municable 1 >ww Center of the Public Health Service. Department of 
Health. Education and Welfare, dated Januarv 10.51. 

Control.— Because trichinosis does not lend itself to be detected and 
liandb-d like oth*-r pararitie conditions in connection with meat inspection 
j*>\t-m«>rteTn examinations made of swine carta* vs. it is necessary to 
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devise some other method of control which would safeguard the consuming 
public against this parasite. Considerable study has been given to this 
problem by agencies such as the U. S. Public Health Sendee and the 
United States Department of Agriculture and those State offices in the 
United States which have meat hygiene responsibilities. Methods of 
control employed in countries outside the United States are not being 
considered in this text since they must be considered to have only academic 
interest as applying to conditions differing sharply from those encountered 
in the United States. Since the hearings and surveys conducted by the 
New York State Trichinosis Commission and the Committee on Public 
Health Relations of the New York Academy of Medicine have gone 
thoroughly into an evaluation of the various methods of control, the 
following contains many quotations from the reports made by those groups. 

Garbage Treatment.— 1 "Hie New York State Trichinosis Commission in 
its report of 1942 states, in connection with statistics giving the incidence 
of trichinosis in garbage fed hogs, that “these figures which are based on 
careful epidemiological studies indicate that in the territory covered, 
rodents play only a minor role in the transmission of trichinosis to swine 
and that the feeding of raw* garbage is a much more important factor in 
maintaining the disease.” 

The following is quoted from the Commission’s 1941 Report: 

“Human trichinosis is based almost entirely on porcine trichinosis. And 
porcine trichinosis is based almost entirely upon feeding hogs raw garbage con- 
taining trichina; infested pork scraps. ‘The common occurrence of pork scraps, 
including those not so cooked or processed as to kill trichinre, in garbage and 
swill, and the eating of such scraps by large numbers of swine, are well-estab- 
lished facts,’ Dr. Hall 1 pointed out. ‘Americans throw into the garbage cans 
much more food than is thrown away by other nations, and as they rank about 
fifth in amount of meat per capita purchased, the discarded food includes a great 
deal of meat. This is especially true of so-called hotel garbage, which is defi- 
nitely high in discarded meat, although the less valuable alley garbage, the 
household garbage, contains more meat in the United States than it does in 
other countries. 

‘It is the testimony of the field veterinarians of the Federal Bureau of 
Animal Industry that pork scraps are usually present in garbage and swill. 
The veterinary field force engaged in hog-cholera control has paid special 
attention to this subject for many years in tracing outbreaks of nog cholera; 
and in the State of Mar>' land, "'here this subject was given particular investi- 
gation by Dr. I. K. Atherton and his field force, approximate^ 80 per cent of 
outbreaks of hog cholera were traced to garbage containing uncooked pork 
scrap*. The extent of garbage feeding varies locally in accordance with the 
amount and kind of feed available, and over the Middle West, with plenty of 
grain available, there is relat ively less garbage feeding than along our seaboards. 

It varies nl-o with the price of nigs above 6 cents a pound, garbage feeding is 
profitable in Maryland, ami with prices below 0 cents it is not profitable. The 
precise critical pnee would vary with different swine growers nnd other factors. 

‘There are, usually, approximately thirty million to forty million hogs 
slaughtered annually in the United States, nnd the scrap* of ]>ork from these 
millions of hog* a re trimmed out in butcher shops, hotel*, homes, nnd else- 
where for various reasons— -spoilage, discoloration, etc.— and these trimmings 
and other discard* are thrown into the gnrlmge. Between 1 nnd 5 of every 100 
of thf*N? discard*, on an average, will contain live trichina-, and the total scraps, 

1 I Wore his in 19.W, Dr. Maurice C*. Halt siw Chief, Division of jfooh*g>. 

National Institute of Hr&lth, U. 8. Ihiblic Health 8mi<r. 



105 


The treatment of garbage to ^f tro -' ‘ h ;^* nt p^e in the control 
garbage is to be fed to swine constitutes an ™P°^V ? Qn5 requiring snth 
5 tridrinosis in the United s u ch ^LdatorT?ontrol « u 

treatment are of no avail m the atee nce of f suet , reg« ^ s, s ,e 

■(^S«“CwSTb?ilv 10 “XSfJSZlSmp 

swine. 


"AMK.-ME.vr No. 5 TO m 

Regulations, Public health w - 


uiuce -it r 

Washington, D- 1 '- 

October 11, 1&* 1 

amended to make Section 1 read as follows-. 


Quaran tinable Diseases .jj 

the purpose of intestate quarantine ^=.l°H 0 "?®SrfSiction 3 
as contagious and infec 


yellow fever typhoid fever. SriS'A epidemic certbfT 


yelta VeVrtrproid fever.-paratvphoid, ^'g'^T^derie ^ 
leprosy, scarlet fever, diphtheria, measles, " h “5 m £,“" i y n Spotted or tni 

«****’ 

Section U\, as follows: 


Use or Shipment of Garbage 

141 No person, 6rm, or corporation shall offer for “t^sTwy 

traffic or .£jl acUpt for shipment or transport in “*f’™S,£f 0 f such 

gss ^sS2S‘^ 

fffl*K53as:s«i 


by the State or local health officer: IVovided. 1>at this is 

Waived where such heat treatment of parbace mtended for swme ■ u . 
SlrtS out at destination under State or local statutes, ordinances, or rego 


tions. 


Paul V. McNutt, 
Adminittra^ 


As nn example of a State requirement for tie- rooking of garbadv ' ' jU^«u 
i 1 m* fe«l «wine. following is quote*! an Act of the New i ork • t 


to 

turn 


\n Art to amrtid the srnrral municipal la 
mcr.t of pirUgr 


"Garbage Cooejvg Law 
Ciurrrn 214 , Iavk or 1W2 

relation to di?po*3l * n< * trr1lt 



TRICHINA 


159 


The People of the State of New York, represented in Senate and Assembly, 
do enact as follows: 

Section 1. Chapter twenty-nine of the laws of nineteen hundred nine, en- 
titled “An act in relation to municipal corporations, constituting chapter 
twenty-four of the consolidated laws, is hereby amended by inserting therein 
a new section, to be section one hundred and thirty-five-d, to read as follows: 

§ 135-d. Disposal and treatment of garbage. Any contract made or any 
permit issued by a municipal corporation or any public or private institution 
therein for the sale, collection or disposal of garbage shall require that the 
garbage be boiled for not less than one-half hour before it shall be used for the 
purpose of feeding pigs, hogs or swine. 

§ 2. This act shall take effect immediately.” 

Garbage and Animal Disease Control.— Vesicular exanthema is a viral vesi- 
cular disease of swine that cannot be distinguished in the field from foot- 
and-mouth disease. Occurrences of this vesicular swine disease must 
therefore receive the same kind of attention as would be given occurrences 
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of foot-and-mouth disease until laboratory and animal passage tests deter- 
mine conclusively that the disease is in fact vesicular exanthema and not 
foot-and-mouth disease. The incidental necessary quarantine and control 
procedures occasioned by the occurrence of vesicular exanthema in the 
United States arc costly both for the swine producer and the meat packer. 
As a result the Federal and State Animal Disease Control agencies receive 
the cooperation of these industries in the eradication of the disejw. 

^ For many years vesicular exanthema occurred cnrooticnlly in California. 
*1 he disease did not receive National attention until it spread from Cali- 
fornia to the Midwest in 1953 and from there it rapidly fanned out into 
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from almost 100,000 hogs daily, which will contain live trichina from *P* 
proximately on indicated 1,000 to 5,000 infested hogs, will run into manj wou 
sands daily. The feeding of swine of such scraps, as constituents of g 5 
or swill, constitutes a dcjiendable, large-scale, year-round source of 
for swine. At times the feeding of i>ork scraps in garbage takes the 10 
case reported in tlie New Jersey press in 1933, in which part of the 
responsible for 2 S clinical cases of human trichinosis, with at least i ; 
was thrown into garbage cans and the garbage distributed to many ll0 » V. 

“Geographical areas in which many hogs arc raised on garbage are tn 
having the most cases of clinical trichinosis. _ „ . . „ 

“Dr. Willard II. Wright, of the National Institute of Health, reports^ 
further correlation between the percentage of cities I 


by feeding it to swine, have the highest morbidity rate of any section. 

New England States, with the next highest morbidity rate, lead oli • , , 
geographical areas in the number of cities using the hog-feedmg met 
disposal/ . , - ir-Ms 

“Swine fed on cooked garbage and Southern swine raised generally ,n . we5 t 
and woods without easy access to garbage or kitchen scraps rank in the i . 
order of importance as sources of human trichinosis. Only about 0.5 pe 
of these swine have been found to harbor trichina?. . panted 

“Next in order of importance are so-called grain-fed swine, as represc 
largely by swine from the Central West, of which 1.05 to 1.5 per c ^ n J, - n 
been found infested with trichinae. If we exclude the rat as a major lac . . , 
the causation of swine trichinosis, it is apparent that tbe«e so-called CTa * 
swine have not been raised exclusively on grain or on pasture crops nun 
many of them have received some garbage probably in the form of scraps 
swill from the farm kitchen. . a 

“Swine fed on uncooked garbage rank next in the order of 
source of human trichinosis and probably today (1942) represent the chief sou 
of the disease in man. Since 4.5 to 5.0 per cent of these swine arc infested w 
trichina;, they arc approximately 10 times more important as a source of tnc 
nosis than are Southern swine and swine fed on cooked garbage. ’ 

Again quoting from the 1941 Report of the Commission appears^ the 
following under the heading “Prevention of Feeding of Raw Garbage. 


“The situation today plainly indicates,” Dr. Wright states, “that methods 
of garbage disposal have not kept pace with the marked improvements effect 
during recent years in other municipal sanitary services. While no effort a 
been made to obtain such information, it seems safe to assume that nearly a , 
if not all, of the cities utilizing the hog-feeding method of garbage disposal na' 
sewage and water systems sufficiently adequate for the prevention of feca - 
borne diseases. Many of them ha\ e food-inspection services and probably mos 
of them have milk ordinances based on the standard ordinance of the Unitea 
States Public Health Sendee or ordinances equivalent to that ordinance. 3 bus, 
most of these municipalities have probably provided adequate protection 
against most of the diseases spread through food or water; however, in the case 
of trichinosis they are not only failing to provide adequate safeguards but are 
contributing to the spread of infection. 

“The persistence of such an outmoded method of garbage disposal is ac- 
counted for in part by the revenue which many cities derive from such refuse. 
Some municipalities receive a sizable amount of income from the sale of garbage. 
Others, which merely furnish the garbage gratis to hog feeders, while not profit - 
»ng directly, are relieved of the expense of disposal. With the present burden 
of taxation, any method of refuse disposal which represents a saving to the 
municipality appeals alike to the city official and the taxpayer. The general 
application of any suitable method or methods for the sterilization and pro~ 
cessing of garbage so that its value as an animal food might be safely conserved 
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would help solve the present problem. However, the economic factor is not the 
factor of prime importance. With such things as the use of night soil ferti- 
lizer, we have long since disregarded tire economic factor in favor of benefits 

to community health. » - 

“State and local health officials may well assume the leadership in remedy mg 
the present anomalous situation. Effort should be made to encourage disposa 
by methods which are accordant with accepted public health standards. Until 
facilities are available for sanitary methods of disposal, it would be desirable 
for cities to include in contracts for garbage removal and disposal provisions 
for adequate cooking of garbage before its consumption by swine In those 
cities already employing sanitary methods of disposal but benefiting from gar- 
bage sold or furnished gratis tofarmers and hog feeders, thcpublic health aspects 
of the matter should be considered and effort made to curb such practices. . . . 
Under present conditions, it would appear that little can be accomplished m 
the wav of controlling tricliinosis so long as our cities and towns continue tbeir 
substantial contributions to the spread of the disease and serve as flagrant 
examples for others to do likewise.” 

As an example of the magnitude of planning control measures aimed at 
the cooking of garbage intended to be fed to swine, the 1941 Report com- 
ments on “The Sceaucus Situation as follows. 

“Just outside New York, in Secaucus, New- Jersey, there are nearly 50 vast 
hog farms on which garbage collected from New- York Citj and New jCTsej 
is fed raw to hogs. The live or dressed hogs are then shipped into New York 
City and the metropolitan area, where in the form of pork products the} reach 

th “What'can b^don'e about this situation? The fact that the hog raisers are 
outside the jurisdiction of New York State complicates the problem. 

“The City of New York forbids any person to remove, dispose of, convey, or 
transport upon the streets or bridges or over the femes in the City, manure, 
swill, garbage, etc., without having first obtained a permit from the Commis- 
sioner of Sanitation. Deputy Commissioner John B. Morton, of the New 
York City Sanitation Department, informs this Commission that as of Sep- 
tember 26, 1940, there were 101 permits outstanding to vehicles engaged ex- 
clusively in the collection of swill (wet garbage, exclusive of ashes and rubbish). 
Most of these vehicles collect swill from restaurants and hotels, and, we believe, 
pay the producer of the swill for the privilege of taking it away. 

"Of the 101 vehicles engaged in collecting swill, the residence of the operator 
on 97 of the permits is given as New Jersey : 3, New Tork City , 1, 

County. Deputy Commissioner Morton states. It is bebeved that the 9< ve- 
hicles, on the permits of which New Jersey is shown as the residence of the 
operator, are engaged in transporting the swiUcollected to New Jeree} and that 
it is used preponderantly for hog feeding. Ye know definitely that none of 
these 97 vehicles use our facilities for the disposa of the snail collected. Ye 
do not know how the other 4 vehicles dispose of tl.e snail collected, but wo do 
know that they do not use our facilities for its disposal Y_e believe that these 
4 permit vehicles are disposing of the swill foisted for vhog hooding; wo are 
certain that they are not using our facilities for its disposal, and to dispose of 
it otherwise in the City of New York is.unlawful. , , , n ini 

“The New York City Sanitation Commission estimated that those 101 
licensed trucks collect about 1,212 cubic yards of swill per day. If New Tork 
City were to undertake to collect and incinerate this garbage it would cost 
the city about 30 cents per cubic yard for mcuieration and about 01 i cents per 
cubic yard for collection, a total of 95 cents per cubic } ard. Thu. , if New T ork 
City were to ban collection of garbage for hog-feedmg .purpose the rest of 
municipal collection and disposal of this garbage would amount to over 51,000 
a day,” 
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nil sections nr the country. Eradication measures were prompt!' ^ 
and the economic importance of the disease became recogm * ^ 
segments of the agricultural eeonmny. Experiences gamed c u ^ 
eradication program demonstrated the role of importance p •*.' w ^ 
feeding of swine with uncooked garbage in the dissemination of a 

Therefore, as part of the program of eradication of the vesicular < “ ' tJJ 
campaign was organized to prohibit the feeding of uncookcc gar < 

swine. . . » fpf<]inZ 

Reports indicate tlmt the campaign aimed at the prohibition o . 
uncooked garbage to swine has met with substantial success. _ ie , aJ 
ance of this development as it has a relation to the control of tnc ’!. n , j, v 
promptly recognized. This relationship is graphically desen > ^ 

Figure 52. The geographical area used in the surveys made je .. 
after the feeding of cooked garbage as reflected by Figure «- iaS _ 't e . 
ground of study in connection with the occurrence of the trichinae p* _ ‘ 
Considering the area studied and the number of specimens. exntni ^ 
connection with the surveys the results appear to justify a finding m supj Fj 
of the long-held opinion that the feeding of uncooked garbage in t ic - n 
States accounts in large part for the distribution of trichinae in ec 
this country. ^ # ... 1 of pork 

Microscopic Examination.— Microscopic examination of samples . *^ oD 
muscle tissue taken at the time meat inspection post-mortem exam* ^ 
is made of a swine carcass has been a recognized method of trie i 
control in Europe for many years. Early Federal meat inspection 1 ^ 
cedures in the United States which had their beginning with the 
Congress approved August 30, 1890, were patterned after European n P ^ 
tices, principally those followed in Germany. By regulation of the 
States Department of Agriculture, dated March 25, 1891, micr j 3 a nd 
examination of samples of pork muscle tissue were required to be ma e > ^ 
by regulation dated June 14, 1895, such examinations were limited top.^ 
intended for export. The following paragraph is quoted from the regu 3 
of June 14, 1895: 

“19. The microscopic inspection of pork intended for export to 
requiring such inspection shall be conducted as follows: When the slaug 
hog is passed into the cooling room of said establishment, the inspecto 
charge, or his assistants, will take from each carcass three samples of mus> 
one from the ‘pillar of the diaphragm,’ one from the psoas muscle, and the o 
from the inner aspect of the shoulder, and said samples will be put m a 
locking tin box and a numbered tag will be placed upon the carcass from w 
said samples have been taken, and a duplicate of said tag will be placed u» 
box with said samples. The boxes containing the samples from the hogs m 
cooling room, so tagged, will be taken to the microscopist for such estaD ^ 
ment, who shall thereupon cause a microscopic examination of the contents 
each box containing samples to be made, and shall furnish a written report 
the inspector, giving the result of said microscopic examination, together vn 
the numbers of all carcasses from which samples have been examined. 

These microscopic examinations were discontinued in 190G. Since that 
time there have been no microscopic examinations made in the Lin 1 
States as a routine meat inspection procedure in connection with P 05 
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mortem examinations made incident to the preparation of pork for human 
food. 

The statement of policy made by the United States Department of 
Agriculture in connection with the decision of its Federal Meat Inspection 
Sendee to discontinue microscopic examinations appears in the Annual 
Report of the Bureau of Animal Industry for 1906 as follows: 

“Pork Not Examined Microscopically for Trichina 

“While the Federal meat inspection in this country is as thorough as a com- 
prehensive law, stringent regulations, and a liberal appropriation of money 
can make it, and the consumer of meats bearing the stamp “TJ. S. Inspected 
and Passed” may in general have the comfortable assurance that he is buying 
and eating products from healthy animals prepared under clean and sanitary 
conditions and the danger of contracting disease from eating these meats is 
practically eliminated, yet the fact should not be overlooked that there is one 
disease against which the meat inspection legend does not pretend to be a safe- 
guard. For the detection of most of the diseases affecting meat the human eye 
needs no assistance. The disease called trichinosis, however, to which hogs are 
subject, is caused by a parasite so small that the microscope must be employed 
to detect it. Thorough curing or thorough cooking of the meat kills this 
parasite. It seems, however, that some European peoples have a habit of 
eating raw or half-raw pork, and consequently they have suffered from this 
disease. Very elaborate measures have been taken in some countries to do 
away with or to lessen the danger. In Germany, for instance, there is an army 
of inspectors who use the microscope to detect these parasites in pork. These 
countries some years ago forbade the importation of American pork products 
unless they had been microscopically inspected. To meet this requirement the 
Bureau instituted several years ago a system of microscopic inspection of pork 
intended for shipment to such countries. No microscopic inspection of pork 
intended for home consumption, however, has ever been made or even contem- 
plated. The Department takes the ground that from the nature of the disease 
an examination of certain parts of a hog, carcass can only minimize and not 
eliminate the danger. 

“The parasites, it is true, are usually found, if found at all, in certain parts, 
as the pillar of the dipliragm, the psoas muscle, the inner aspect of the shoulder 
or the base of the tongue. Not finding them in these parts by the usual 
methods, it may be assumed to be probable that they do not exist in the re- 
mainder of the carcass. This is, however, only a probability, as they may 
exist, and even to such an extent as to produce disease if the flesh is eaten raw. 
Many cases are on record where twenty, even thirty, examinations were made 
before trichina; were found; and out of 6,329 cases of trichinosis in Germany, 
between 1SS1 and 1898, a careful inquiry traced 2,042 cases (over 32 per cent) 
to meat which had been microscopically examined and passed as free from trich- 
ina;. In view of these facts the Department has regarded it as utterly impracti- 
cable to inspect hog carcasses for this disease. It has further taken the view 
that such inspection which as formerly carried on for exported products would 
cost about $3,700,000 a year if all hogs killed at inspected houses were so 
examined would do more harm than good. It would create in the minds of the 
consumers a feeling of false security, which might lead them to omit the only 
sure means of escaping danger, namely, to refrain from eating uncooked or un- 
cured pork; and it would thus defeat its very purpose and render the great 
trouble and expense worse than useless. 

“Not only lms the Department not inspected for triclumc the pork consumed at 
home, but it has abandoned recently such inspection of pork products going 
abroad. It was found that even after our elaborate examination some foreign 
countries, although requiring our inspection, paid no attention to our certifi- 
cates, and conducted an examination of their own, on the result of which de- 
ll 
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of northern Germany commonly ate raw pork it became quite evident to the 
sanitary authorities of that country that serious consequences were apt to 
follow the indulgence in this habit. 

“ On the heels of the discoveries concerning trichinosis, serious outbreaks of 
this disease in small towns in Germany actually came to light. As a result of 
these and other outbreaks of trichinosis the German government instituted 
a system of microscopic inspection of pork which, so far as is known has sur- 
vived until the present time, and has been imitated by other, but not all, count- 
ries on the European continent. The establishment of microscopic inspection 
in any country is a frank recognition by public health authorities that they have 
to reckon with a custom, deeply rooted in the general population, that regulates 
the cooking of pork by the palate rather than by the thermometer. 

“That the United States at one time had a microscopic inspection of pork 
for trichina appears to be well known, owing to the numerous articles on trich- 
inosis that have appeared in newspapers and magazines m recent years. "What 
is not so well known, perhaps, is the fact that the microscopic inspection of 
pork for trichinte that was practiced in this country* under Federal meat inspec- 
tion for a period of fifteen years (1891 to 1906) did not apply to all nogs 
slaughtered in officially inspected establishments. Actually, it applied only to 
pork intended for export to certain countries in Europe w'liich required this 
inspection. The admittance of pork from the United States to certain Euro- 
pean countries was prohibited unless the shipments were accompanied by cer- 
tificates setting forth the facts that the pork had been inspected microscopically 
and found free from trichina;. In short, the motives that led to microscopic 
inspection of samples of pork from each hog designed for the export trade were 
economic rather than hygienic. This inspection did not apply at any time to 
the total hog slaughter that was subject to Federal inspection. 

“Although trichina inspection with the microscope, as practiced in this 
country, was done in the accepted manner by microscopists who ware under 
constant professional supervision, experience with this inspection was such as 
to warrant the belief that even when carried out conscientiously, such in- 
spection docs not and cannot offer an absolute Guarantee that any carcass 
passed as free from trichina;, is really uninfected. According to statement 
published by German meat inspection experts, samples of pork from this 
country certified ns being free from trichina; were found, in some cases, to be 
infected after being rcinspectcd at their destination. This is not surprising, 
considering the fact that on!}* about 3 small samples, each about the size of an 
oat grain { were examined, in accordance with the usual custom, following their 
compression between glass slides. Since trichina; arc not uniformly distributed 
throughout the muscles, it is quite possible to miss these parasites in particular 
samples that happen to be taken for examination. It must be admitted that 
this possibility diminishes in proportion to the intensity of the infection, the 
parasites in lightly or moderately infected carcasses being more apt to escape 
detection than those in carcasses that are heavily* infected. That the American 
system of microscopic inspection of jiork was not inferior to that practiced 
elsewhere was shown as follows; An investigation conducted by* the Bureau of 
Animal Industry of the U. S. Department of Agriculture in Germany showed 
that out of a total of over 0,000 cases of human trichinosis that occurred in that 
country in the latter part of the nineteenth century alxiut 33 per cent were 
rnused by pork that had been examined microscopically hv German inspectors 
and certified by them as l>ejng free from trichina*. 

“Aside from the inherent imjicrfection of microscopic inflection as a prophly- 
axis against trichinosis, other objection*, equally serious, have !*een marshalled 
against thus scheme of prevention. It is reasonable to n«umc that knowledge 
of the existence of microscopic inspection would tend to encourage the con* 
sumption of raw pork nnd thereby undo much of the good that the inspection 
might accomplish bv eliminating from the channels of trade carcasses snowing 
marked infection. This knowledge would tend to create in the mind* of perrons 
who are fond of raw pork n fnbe sen«e of security nnd thereby defeat in n 
mea«ure the very |nirjv>*e for which the inflection nw intended. 
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in its 1941 report considers fully the position of the United States Depart- 
ment of Agriculture with respect to its requirement for destruction of live 
trichina in pork products customarily eaten without cooking. 

“A regulation of the United States Department of Agriculture states: ‘Inas- 
much as it cannot certainly be determined by any present known method of 
inspection, whether the muscle tissues of pork contain trichina), and inasmuch 
as live trichina) are dangerous to health, no article of a kind prepared custom- 
aril3 r to be eaten without cooking shall contain any muscle tissue of pork unless 
the pork has been subjected to a temperature sufficient to destroy all live 
trichime, or other treatment prescribed by the chief of the bureau/ 

“It should be emphasized that this requirement does not affect meat products 
made and sold within a single state, and that this requirement does not affect 
pork products customarily cooked by the consumer. It should also be stressed 
that the legend ‘U. S. Inspected and Passed * on fresh pork or on ordinary 
varieties of cured pork which the consumer customarily cooks does not mean 
that the product so marked is free from Trichinclla spiralis; it merely means 
that the meat has been inspected in the same way that all meat is inspected in 
establishments operating under federal inspection. 

“Dr. Benjamin Schwartz, speaking at the November 28, 1940, public hearing 
held by this Commission said: ‘In the absence of any known practical inspec- 
tion to determine whether the muscle tissue of pork contains trichinae, no 
guarantee of any kind as regards the freedom from these parasites can be given 
in the case of fresh pork in all forms. This includes not only the various cuts 
of fresh pork, but also fresh sausage containing pork muscle tissue, and such 
cured or smoked pork as ordinary hams, shoulders, shoulder picnics, bacon, 
and jowls, all of which are considered as articles which are or should be well 
eooked in the home and elsewhere. Under federal meat inspection, all products 
containing pork muscle tissue to be sold as cooked products or as cured products 
that are fit for consumption without cooking, are treated by methods which 
are known to be destructive to the vitality of trichince. In this category are 
included bologna-style sausage; frankfurt-style sausage; Vienna-style sausage; 
smoked pork sausage; chopped, cured meat rolls; all forms of summer and dry 
sausage; cured, boneless pork loin; fresh, boneless loin in casings; boneless, back 
bacon; roast, baked, cooked or boiled ham, shoulder or shoulder picnic; Italian- 
style ham; and other products commonly intended for consumption without 
cooking. 

“Dr. Schwartz also said in a recent report: 

‘The treatments prescribed by the Chief of the Federal Bureau of Animal 
Industry for all meat food products containing pork muscle tissue that are pre- 
pared to be eaten customarily without cooking, are (1) heating, (2) special re- 
frigeration, and (3) special processing, these procedures having been found by 
extensive, painstaking scientific investigations to be deleterious to the life of 
trichina;. Under the prescribed heating it is required that all meat food prod- 
ucts of kinds mentioned must be so heated that they will attain in all parts a 
temperature of not less than 137° F. The required refrigeration involves the 
subjection of pork or of articles containing pork muscle tissue to a temperature 
of not higher than 5® F. for a continuous period of not less than twenty days, 
provided the meat or articles, not exceeding 6 inches in diameter, are hung 
singly up or packed in boxes not exceeding G inches in thickness. In the case 
of pork or products packed in barrels or tierces, the period of refrigeration is 
extended to thirty days. 

'Owing to more or less recent improvements in refrigeration, it has been 
determined that meat packing establishments operating under federal in- 
spection commonly maintain their freezers used for treating pork to destroy 
the vitality of trichina? at temperatures much lower than 5° F. With this in 
mind, investigations were conducted recently by the Bureau of Animal Industry 
to determine the extent to which the required holding period of pork anil 
products could Ik* decreased if the temperature of the freezer is maintained 
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Health Service. This report contains interesting summations concerning 
the incidence of trichinosis and methods for its control. The following is 
quoted from that part which evaluates the use of low temperatures for the 
treatment of all pork produced in the United States. 


“ Pork Processing, with Special Reference to Freezing 

Gould 1 * advocated Federal, State, and local regulations requiring that all 
pork be processed. He expressed the opinion that if all pork were processed, 
trichinosis would be quickly eliminated from hogs, since they acquire the 
infection principally from eating pork scraps in garbage. 

A less sweeping proposal would extend the requirements for processing to 
cover products which usually are cooked, but are sometimes eaten raw or 
inadequately cooked. A representative of the New York City Department of 
Health stated that in SSS of 1,075 cases of trichinosis reported in New York 
City from 1934 to 1944, the histories indicated that the patients had eaten 
products of this kind. For these products no processing is now required by the 
regulations of the United States Department of Agriculture. The Department, 
however, requires processing of all other types of pork products; these must be 
heated to a temperature not lower than 137° F., cured by salting and smoking, 
or frozen. In the slow freezing process now recommended by the Federal regu- 
lations, pork products less than 6 inches thick are held at 5° F. for twenty days. 
Products in pieces more than 6 and less than 27 inches thick must be held for 
thirty days. Shorter periods are permitted if lower temperatures are applied; 
that is, ten days for small pieces and twenty days for those more than 6 inches 
thick at — 10°F., and six to twelve days, respectively, for the two sizes at — 20 0 F. 

In New York City there are regulations requiring that unless a processor 
uses pork previously frozen, he must heat thoroughly before selling an3* pork 
product customarily eaten uncooked. In a report of 84 cases of trichinosis in 
the city in 1945, Shookhoff and his associates* recorded that the pork used in 
the meats that caused the outbreak had not been frozen as recommended; it 
was said that refrigerating companies licensed to do this work had found it more 
profitable to use their facilities for other purposes, and consequently the 
practice of freezing pork had been discontinued. 

Modem quick-freezing methods have not been adapted for use in the proces- 
sing of pork. Augustine 3 experimented in 1933 with raw pork loin roasts in 
which infected guinea-pig muscle had been inserted. Then the infected cuts 
were brought rapidly to low temperatures varying from — 1S.1 ° to —34.6° C. 
(Note: —17.8° C. is equivalent to 0° F.). It was found that the parasites were 
not injured until the teroperaturereached —27.6° C. Complete destruction 
was attained, however, when trichinous material was lowered to —18° C. and 
held at that point for twenty-four hours. Dr. Augustine presented these figures 
before the subcommittee. 

A report of a similar investigation was published in 1934 by Blair and 
Lang. 4 These investigators used rat muscle in order to determine whether 
a different species of test animal would produce different results. Resistances 
to freezing were greater than those observed by Augustine. Blair and Lang 
found that larvae encysted in rat muscle could be killed by rapidly lowering 
the temperature to — 35° C., but not until the muscle had been held at the lower 
temperature for two hours. They were of the opinion that it would be imprac- 
ticable to use this method commercially because of the slow rate at which 
large volumes of pork and pork products cool. After experiments with pork 
roasts, the investigators concluded that commercial quantities of pork rapidly 

1 Gould. S. E.: Bull. N. Y. Acad. Med., SI. 61G, 1945; J. A. M. A., 1S9, 1251. 1945. 

* Shookhoff, H. B., Birnkrant, W. B., and Greenberg, M.: Am. J. Pub. Health, S6 
1403. 194G. 

3 Augustine, D. I..: Am. J. Ilyg., 17, G97, 1933. 

4 Blair, J. B., and Lang, O. W.: J, Infect. Dis., 55, 95, 1934. 
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because it was feared that publication of facts relating to it would react ad- 
versely on the industry'. 

In the recent statement on refrigeration, Gould commented that 'the main 
costs connected with this method of control of trichinosis arc the costs of 
apparatus, such as refrigerating units and storage space. These expenses are 
initial ones and similar initial expenses would be found necessary' in any other 
method. The operation or maintenance of the method, however, would require 
relatively little personnel as compared with microscopic inspection, and the 
method of processing would, therefore, be much cheaper. In the last analysis 
the cost of this method would be borne by the consumer. The consumer would 
in fact be glad to assume this extra cost if he could have the assurance that he 
was receiving meat that was free from living trichina*.’ 

In the opinion of Ober, 1 the growing popularity of deep-freeze cabinets in 
individual homes may be an important factor in encouraging the adoption of 
refrigeration as a method of destroying trichina* in pork. If the method was 
adopted generally, a decrease in trichinosis could be anticipated.” 

Diagnosing Trichinosis in Swine. —An other method of control that has 
been considered is one which would identify' at the time of slaughter 
those swine which are infected with trichina. The impracticability of 
testing large numbers of swine as they' are brought into packing houses has 
been fully appreciated. Nevertheless, diagnostic agents and their use 
have been studied to determine their reliability'. 

Investigations conducted in 1939 by* L. A. Spindler and S. X. Cross of 
the United States Bureau of Animal Industry’ examined into the efficacy 
of intracutaneous tests for the detection of trichina infections both experi- 
mentally and naturally acquired by swine. The following is quoted from 
the discussion contained in the report of these investigations: 

“Findings herein reported indicate that the intracutaneous tests used for 
the detection of trichina infections in swine as applied under conditions of these 
investigations failed to show that the test can be relied upon to detect all 
trichina infected swine. Complete failure of various antigens to produce reac- 
tions in 29.8 per cent (average) of tests involving infected animals is of utmost 
importance from a practical standpoint. It was observed that a number of 
these non-reacting animals were heavily infected with tricliince. ... as stated 
previously, results of tests herein reported indicate that the intracutaneous 
test as applied for the detection of trichina infections in swine is lacking in 
specificity and cannot be relied upon to detect all infected animals. If an intra- 
entaneous test for. the detection of trichina infections in swine is to be used 
on a practical basis, it should detect all infected animals irrespective of the 
age and color or the age and degree of infection. Furthermore, reactions must 
be of such strength, distinctness, and clarity that they' will under no circum- 
stances be masked, by wrinkles or pigmented areas in the skin, or be confused 
with bruises, abrasions, or with any’ of the other abnormal conditions frequently’ 
found on the skin of swine coming to slaughter in abattoirs. In addition, the 
reactions must be so distinct and clear-cut that they’ can be readily observed 
by trained inspectors.” 

Again in 1940 Spindler and Cross joined by’ J. L. A very, also of the 
United States Bureau of Animal Industry, conducted further investiga- 
tions concerning intracutaneous tests for the detection of trichina infections 
in swine. The following is quoted from their report: 

* Obcr, R. E.: New England J. Med., $ 33 , S39, 1042. 
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Desmond pointed out at the public hearing of this Commission: ‘We can no 
longer make the attack on this pork disease a matter of individual option and 
private responsibility alone.’ 

“For years, government officials have been urging housewives and others to 
cook pork thoroughly. Regardless of what control measures are adopted, it 
seems clear that this educational campaign must be continued and expanded. 
An extensive publicity campaign will undoubtedly be helpful in preventing 
trichinosis, but it is far from being the final solution to the problem. 

“This Commission has engaged in considerable educational work, stressing 
not only the fact that pork should be well cooked, but also that well-cooked pork 
is a healthful, nourishing food. Daily and weekly newspapers, the press 
associations, and magazines have cooperated in informing the public as to how- 
trichinosis may be prevented. 

“It has been suggested that a coordinated, intensive education drive by our 
State Health Department, Department of Agriculture and Markets, and 
Education Department might well be launched. Every medium of education 
might be used . The United States Department of Agriculture has printed some 
pamphlets and posters urging thorough cooking of pork. The American Meat 
Institute lias done some work in this field. But it is obvious that much more 
remains to be accomplished. The goal of a trichinosis educational campaign 
should be to impress each consumer with the need for eating only pork which 
is thoroughly cooked.” 

For many years the United States Department of Agriculture has dis- 
seminated information concerning trichinosis, and as part of its meat 
inspection program it has distributed a great deal of printed material 
emphasizing the importance of cooking pork products thoroughly before 
eating. One of the Department’s folders is reprinted on page 49G of the 
Appendix. 

Courts. — The rights of the individual consumer with respect to his 
purchase of trichina infected pork and the liabilities of the seller of such 
pork are best understood by consulting cases on the subject decided by 
courts in the United States. The attitude of the courts not only has 
significance with respect to a particular transaction involving rights and 
liabilities of the parties to a sale of trichinous pork, but it is inevitable 
that the position taken by the courts will influence the attitude of the 
American meat packer toward trichinosis controls. 

The following cases are listed chronologically. They are of necessity 
selected cases and represent what appears to be a trend in the decisions by 
courts from a strict ruling of absolute liability on the part of the seller to 
a more liberal attitude in his favor. These cases should not be considered 
as representing the law of the land. An understanding of the rights of 
any invididual in connection with a case involving trichinosis can be had 
only by a careful study of the legislation and the decided cases in the 
particular jurisdiction as they relate to the facts of the particular case. 

Rinaldi v. Mohican Co. 

Decided dt the CouitT or Appeals of New York December 10, 1918 

Mrs. Rinaldi contracted trichinosis from eating of a pork loin purchased by 
her from the Mohican Company stores. The lower court decided the case in 
favor of Mrs. Rinaldi and the Mohican Company stores appealed to the 
higher court for a review. 
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contracted trichinosis from eating the pork chops. The lower court decided 
in favor of Hillman’s, and Zorger appealed to the higher court for a renew of 
the case. 

In upholding the lower court’s decision in favor of Hillman’s, the following 
statement was made as it has a bearing on the implied warranty of fitness for 
food attaching to a sale of pork: “Plaintiff (Zorger) says that the Criminal 
Code, Chapter 38, Section 7 . . . forbids selling any flesh of any diseased animal 
and that this has been construed (in the courts of Illinois) as forbidding the sale 
of pork containing trichina regardless of the fact that ordinary cooking will 
make it harmless. The cited case does not so hold but in apt language cites 
‘that the article sold is sound and fit for the use for which it is purchased.’ The 
use for which pork is purchased is to eat it cooked, not raw. A number of 
cases in other jurisdictions involved the scientific facts relating to trichina! and 
these decisions support our view that pork chops are not sold to be eaten raw 
and that the wholesomeness required by our Pure Food Statute means that 
pork is fit for food when properly cooked.” 


Feinstein et al. v. Daniel Reeves, Inc., et al. 

Decided by the District Court, S. D. New York, March 2, 1936 

Feinstein claimed to have contracted trichinosis from eating pork chops 
bought by him from the Daniel Reeves store. In deciding the case in favor of 
the defendant, Daniel Reeves, Inc., the court pointed out that the cause of 
action was based upon a breach of an implied warranty by the defendant, 
Daniel Reeves, Inc., that the pork chops sold were wholesome and fit for human 
food. The evidence clearly shows that trichina infected pork is wholesome 
and fit for food when properly cooked. Pork chops are not sold to be eaten in 
the raw state. The warranty of wholesomeness is not that the pork is free from 
trichina but rather that it is fit for food when properly cooked. 

Yaccarino v. Cozzubo 

Decided by the Court of Appeals of Maryland April S, 1943 

Cozzubo’s wife purchased some sausage at Yaccarino’s store. Mrs. Cozzubo 
cooked the sausage for supper and some of it was consumed by each member of 
the family, all of whom became ill. Their illness was diagnosed as trichinosis. 
The lower courts decided in favor of Cozzubo, and Vaccarino appealed to the 
higher court for a review of this decision. In reversing the decision of the lower 
court, the higher court held that the jury should have been authorized to give 
a verdict for Cozzubo onlj' in case they found that the plaintiff was infected 
with trichinosis by eating the sausage after it was cooked in the usual or proper 
manner. 

Since this issue was not presented to the jury at the time of the trial, a new 
trial was awarded. 

The following statements of the court in considering this case are quoted as 
being declaratory of the law of the particular jurisdiction with respect to 
implied warranty as it attaches in connection with a sale of pork: “While the 
rule of caveat emptor (let the buyer beware) has generally been applied to the 
sale of merchandise, the courts have considered the prevention of the sale of 
unwholesome food by retail dealers to be of such vital importance to the public 
health that they have recognized an exception in such cases, holding such a 
dealer liable on an implied warranty of wholesomcness even though he did not 
know it was unwholesome at the time he sold it. . . . In the case of the sate of 
fowl by a retail dealer for immediate consumption the Sales Act is declaratory 
of the common law holding that there is an implied warranty that the fowl is 
reasonably fit for the purpose. . . . However, no implied warranty arises either 
at common law or under the statute that meat generally fit to Ik* eaten only 
when properly cooked is wholesome when eaten raw or cooked in an unusual 
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The lower court granted Airs. ICurth a verdict and judgment was entered 
in the sum of S3, 000. The Court of Appeals upheld this decision and Krunune 
appealed to the Supreme Court of Ohio for a reversal. 

In reviewing the case, the Supreme Court held that pork infested with 
Trichinella spiralis is diseased within the meaning of the Ohio Pure Pood Laws 
and the violation of Section 12760 of the General Code is negligence per sc. 
Upon cross-examination Krumme, an aged man of German birth, testified that 
metwurst is prepared by chopping fresii pork shoulders and hams into small 
pieces and running the resulting product through a grinder. Spices are then 
added and the mixture is put into a casing. The product is then smoked and 
it is ready for sale. He said that the meat going into the metwurst is never 
cooked. Krumme further testified that it was common practice for the 
purchaser to eat the metwurst as it comes from the butcher shop without any 
further preparation. 

It was plain from the evidence that the defendant and his family ate the 
metwurst without cooking and that it was so consumed by many people. 

Krumme claimed that the lower court should have found ICurth guilty of 
contributory negligence in not cooking the metwurst thoroughly before consum- 
ing the product, and that being the case, should have decided the action in 
his (Krumme’s) favor. 

The Supreme Court in upholding the decision of the lower court in favor 
of Mrs. ICurth stated that “Under all the evidence we are of the opinion that 
contributory negligence was a question of fact and was properly submitted 
to the jury. Had defendant (Walter ICurth) eaten the raw shoulder or ham 
of pork as it came from the slaughtered animal, a different conclusion as to 
contributor}' negligence might be required.” 
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PHYSICAL AND CHEMICAL CHARACTERISTICS 
OF MEAT AND THE PRINCIPAL ORGANS 
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at the poles of the nuclei. The sarcoplasm corresponds to the cytoplasm 
of other cells. Stained sections of skeletal muscle are characterized by the 
peripherally placed nuclei and the eross-striations. 

The striated muscle fiber is mnde up of colloid cross-striated myofibrils 
in a liquid sarcoplasm surrounded by a semi-permeable membrane, the 
sarcolemma, with numerous nuclei lying immediately under the sarcolemma. 
Myofibrils . — 1 The myofibrils give the fiber an appearance of longitudinal 
striation. They appear as long parallel threads which do not branch. 
Their thickness ranges from ultra microscopic to as large as 1 to 2 micra. 

The myofibril is composed of two main types of substances which alter- 
nate regularly along its length. These give the alternating light and dark 
areas which extend from one myofibril to another across the fiber giving 
the cross-striated appearance to the fiber. 

Crossst nations. —The alternating light and dark areas or striations run 
the length of the fiber and are sometimes referred to as disks. The dark 
area is designated by the letter “Q” by some authors and “A” by others. 
The light area is designated by the letter “J” by those authors using the 
“Q” designation for the dark area and with the letter “I” by those using 
the “A” designation for the dark area. Through the light area runs a dark 
line or disk identified by the letter “Z”. The amount of substance 
included between two *‘Z” lines is called a sarcomere. The sarcomere is con- 
sidered to be the structural and functional unit of the skeletal muscle fiber. 

There is no structural characteristic that would permit distinguishing 
the skeletal muscle fiber of one food-producing animal from that of another. 

Cardiac Muscle. —This muscle is also cross-striated but is not. under 
voluntary control. It consists of a netw'ork of interlacing muscle fibers 
which have anastomosing branches that fuse into a continuous syncytium. 

Although the minute structure of the striated substance of cardiac 
muscle is essentially the same as that of skeletal muscle, the fibers making 
up these two classes of muscle tissue are quite different. The nuclei in 
tile cardiac muscle fiber are always arranged in the interior of the fiber by 
contrast w’ith the peripherally located nuclei in the skeletal muscle fiber. 
The myofibrils are similar to those in skeletal muscle and are composed 
of the same light and dark areas. The sarcoplasm is somewhat more 
apparent in the cardiac muscle fiber than in the skeletal muscle fiber. 

A very thin sheath surrounds the cardiac muscle fiber by contrast with 
the tough sacrolemma of skeletal muscle. 

The intercalated disks in the cardiac muscle fiber also serve to distinguish 
it from skeletal muscle. The simplest form of this cross band runs parallel 
to and obliterates the “Z” line across an entire fiber. It may, however, 
extend across a fiber in a sort of a step formation with horizontal portions 
at different levels connected by slender, vertical lines. The intercalated 
disk is not so thick as a sarcomere ranging from 0.5 to 1 micron. The 
myofibrils are believed to pass uninterruptedly through these disks. Most 
authors do not believe that these disks arc cell membranes. They appear 
comparatively late in the development of the cardiac muscle and their 
number increases with age. 

Cardiac muscle has a richer blood supply than skeletal muscle. 

12 
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give the cro« seriated effect to the other three clasps of musci 
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The smooth muscle cell does not possess a distinct membrane which 
corresponds with the sarcolemma of skeletal muscle. The cells are so 
arranged that the thick middle portion of one cell which contains the nucleus 
is opposite the thin ends of several adjacent cells. Cross sections of smooth 
muscle show cells of varying thickness, therefore. A characteristic of 
smooth muscle is its intimate association with elastic connective tissue fibers. 
This has resulted in the description “myo-elastic" tissue by some authors. 

Fatty Tissue.— Fatty tissue is usually considered as being a modified 
type of fibrillar connective tissue differing from loose connective tissue in 
that the cells have taken on large quantities of fat and have lost their 
fiber-forming capacity. Under the microscope each cell looks like a large 
droplet of fat surrounded by a thin film of cytoplasm which is thickened 
in that portion containing the nucleus. 

Fat cells are found isolated or in groups in all loose connective tissue. 
In those locations where they are present in large numbers and are organ- 
ized in groups or lobules, each lobule is surrounded by a layer of areolar 
connective tissue. Each cell in the lobule is surrounded by a delicate 
connective tissue stroma which contains numerous capillaries. The blood 
supply of fat is rich and the vascular supply of each lobule is complete and 
independent. An artery runs to each lobule where it breaks up into a 
capillary’ network surrounding the cells. This network in turn gives rise 
to the intralobular veins. 

Lymph Gland.— Lymph glands vary considerably in size, they are usually 
oval or bean-shaped with an indentation on one side where the blood vessels 
and efferent lymphatic vessels' leave the node. The afferent lymphatic 
vessels pierce the capsule of the lymph gland on the convex side. This 
capsule is made up of connective tissue which blends with the surrounding 
tissue to hold the organ in place. At tire indentation or hilum, there is a 
depression where the capsule is thickened and extends deep into the gland. 

The capsule gives off trabeculre which extend into the substance of the 
gland. The arrangement of the trabeculre and tire lymphoid tissue elements 
is different in the outer or cortical part of the gland than in the inner or 
medullary part. 

The Cortex . — The trabeculre extend perpendicularly from the internal 
surface of the capsule to form the characteristic cortical compartments. 
These compartments consist of lymphocytes closely packed together to 
form cortical nodules which connect centrally with the cords of lymphoid 
tissue found in the medulla. The cortical nodules are usually made up 
of lighter staining central areas called germinal centers where the lymph- 
ocytes are formed. The surrounding areas stain darker because of the 
abundant supply of lymphocytes packed together. 

Immediately under the capsule and between it and the cortical nodules 
are lymph sinuses into which the lymph enters from the afferent lymphatic 
vessels. From these sinuses the lymph flows centrally passing around the 
nodules to enter the sinuses of the medulla. 

Medulla . — The medulla differs from the cortex in cell arrangement rather 
than in cell components. The trabeculre as they extend into the medulla 
arc quite irregular and anastomose frequently. The masses of lymphocytes 
do not form nodules as in the cortex but appear as anastomosing cords 



ISO PHYSWAL AXD CHEMICAL CHARACTER, ST, CS OF MEAT 

a the medulla separating 
vessels which 


called lymph cord, Lymph sinusesi ' h mphatic vessels tv 

rlserromthemeduHaryslouse, 


peripheral ««'** 



Trabecvto ** 

ing i"f rom 


Cap*»l* 


Voice of afferent lymphatic 
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Spleen.— This organ is the largest concentration of lymphoid tissue in 
the body. It differs from a lymph gland, however, since it is not interposed 
in the flow of lymph but is inserted in the bloodstream. It has no afferent 
lymph vessels and no lymph sinuses as do lymph glands. Its sinuses are 
venous sinuses filled with blood. 


Venous sinuses 


■ — Sheathed 
artery 



Trabecular vein 


Flo. 55.— Diagram of a complete lobule of the spleen. (Redrawn and modified from 
Maxvmow-Bloom’s Histology, courtesy of YV. B. Saunders Company.) 


The spleen is covered by a thin capsule of fibrous tissue containing 
numerous clastic fibers and some smooth muscle tissue. There is a thicken- 
ing of the capsule at the hilum of the spleen where the blood vessels enter 
and leave it. 

Numerous trabecuhe extend from the hilum and the capsule to form the 
framework of the organ and divide it somewhat imperfectly into lobules. 
The splenic tissue which fills these lobules consists of characteristic lymph- 
atic tissue referred to as white pulp and untypical lvmplmtic tissue called 
red pulp. 

The arteries and veins follow the trabecula* as they enter and leave the 
lobules. 
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liver cells, which do not differ materially one from the other, perform nil of 
the multiple and diverse functions of the liver with the exception of that 
performed hy the Kupffcr’s cells. 



Via. 5G.— Reconstruction of a liver lobule of the pig. (From Bailey’s Histology, after 
Braus, Anatomie des Mcnschen, Williams and Wilkins and Julius Springer.) 


_ Kupffer’s Cells .— These are fixed macrophages in the lining of the hepatic 
sinusoids. These cells pick up foreign substances from the blood as it 
passes through the sinusoids and store them in their cytoplasm. 

Kidney. — Tire kidney is a compound tubular gland which serves the 
general function of stabilizing the composition of blood, ridding it of 
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nitrogenous wastes and undesirable salts through a process of filtration. 
Along with the skin and lungs it helps to maintain the constant volume of 
the blood by eliminating excess water which serves as the filtrate. Depend- 
ing on the needs, a portion of the filtrate is reabsorbed. That which is not 
reabsorbed is excreted as urine. 
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In tlie side of the kidney toward the median line of the body is a large 
depression called the hilum which leads to a large cavity or sinus. The 
sinus is filled with loose, connective, and fatty tissue through which the 
vessels and nerves pass to the renal tissue. It contains the renal pelvis 
which is an enlargement of the excretory passages of the kidney. 

The sinus is surrounded by glandular kidney tissue which is made up 
of cone-shaped structures called renal lobes. 

Renal Lobe.— The apex of the cone-shaped renal lobe fits into a minor 
calix of the pelvis and contains the discharge ends of the urinary collecting 
tubules. Each lobe consists of a medullary portion characterized by 
striations radiating from the apex of the cone and a cortical portion which 
forms the base of the cone bounded by the capsule of the kidney. The 
renal lobe is composed of glandular tissue and tubules that are made up 
of the nephrons which are the functional units of the kidney, and the 
urinary collecting tubules. 

Nephron . — This consists of a renal corpuscle with its tubule. The 
presence of the renal corpuscle and the convoluted tubules of the tubular 
portion of the nephron in the cortical portion of the lobe gives it its char- 
acteristic appearance. The medullary portion of the lobe gets its radiating 
striated appearance from the fairly straight ascending and descending 
portions of the tubules of the nephron and from the urinary collecting 
tubules. 

In the renal corpuscle is a mass of arterial capillaries called the glomerulus. 
This tuft-like capillary network lies in the invaginated expanded end of 
the tubule. This forms a two-layered capsule making up the renal 
corpuscle. Both the afferent and efferent vessels of the capillary network 
are arterioles. Each tubular secretory portion begins with the renal 
corpuscle and ends at its junction with the excretory ducts. As the tubule 
leaves the renal corpuscle, it forms the proximal convoluted segment which 
follows a very tortuous course. From here the tubule descends as a 
comparatively straight medullary portion forming a loop at its farthest 
end in the medulla, continuing to ascend as another comparatively straight 
portion through the medulla to the cortex where it forms the distal convo- 
luted segment from which it proceeds to the urinary collecting tubule. 
This tubule then descends through the medulla, picking up other tubules 
on the way to discharge at the apex of the lobe into the urinary pelvis. 

Lung. —The trachea as it enters the thoracic cavity divides into bronchi 
which enter the lungs at each hilum. As these bronchi enter the lungs 
they possess the same general structure as the trachea, but soon after 
they enter the lungs the cartilage rings are replaced by irregularly shaped 
plates of cartilage which completely surround the bronchus. The bronchus 
is also completely surrounded by a muscular layer. These bronchi divide 
into smaller bronchi and these in turn divide into bronchioles. 

Bronchioles . — As the diameter of the bronchioles reaches approximately 
1 nun. the cartilage disappears entirely and they are surrounded bv nil 
interlacing mesh of smooth muscle intimately associated with clastic 
fibers. Most authors divide the bronchioles into two classes: (1) Those 
forming the terminal part of the air-conducting system of tubules, and (2) 
the respiratory bronchioles formed by branching of the terminal conducting 
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considerably in size. The appearance of ducts and alveoli is not uniform 
throughout the gland, varying considerably in different stages of functional 
activity. The secretory lining of the alveolar ducts and the alveoli consists 
of basement membrane, a layer of inyo-epithclial cells with a row of low 
columnar glandular cells lining the internal surface. 

During secretory activity, the low columnar glandular cells become 
elongated and swollen and minute droplets of fat appear in their protoplasm. 
These unite to form several large droplets toward the free end of the cell 
from which they are discharged into the lumen of the duct or alveoli. 
The free end of the cell itself also becomes detached into the lumen from 
the basal nuclear position. The remaining glandular cell is low cuboidal 
in shape and soon regenerates its lost protoplasm to repeat the secretory 
process. 

Chemistry.— The chemical composition of animal tissues has been ex- 
amined both with respect to their physiological functioning and their 
nutritive and commercial value. Chemical analyses and determinations 
made in this connection furnish information which is useful in gaining an 
understanding of the composition and reaction of animal products as they 
are handled and prepared as articles of human food. 

Muscle Tissue.— More work has been performed on the chemistry of 
striated muscle than on smooth muscle. For the purposes of meat hygiene 
the composition of striated muscle tissue has considerably more significance 
since meat consists ol this class of muscle tissue. Approximately 75 per 
cent of water and 25 per cent of solids make up striated muscle. Approxi- 
mately | of the solids consists of protein with the remainder being made up 
of “extractives” and inorganic solids. According to Mitchell, the protein 
content tends to be higher in smooth muscle than in striated muscle. 

Mvscle Proteins . — Myosin G7 to G8 per cent, globulin X 21 per cent, 
myogen 10 per cent, myoalbumin 1 per cent, muscle hemoglobin (in red 
muscle) less than 1 per cent. Myosin is the most thoroughly studied of 
all the muscle proteins. It is the major, if not the only protein of the 
myofibril and is, therefore, considered to play a major role in muscle contrac- 
tion. It has been found to possess enzymatic properties which enter into 
the metabolism of muscle tissue that supplies an important part of the 
energy of contraction. There appears to be some uncertainty, however, 
as to whether the myosin molecule actually possesses enzymatic properties 
itself or whether such properties are adsorbed on the molecule. 

Myosin undergoes a type of denaturing during rigor mortis when it 
coagulates and becomes insoluble; this causes the characteristic stiffness 
of rigor mortis. Mirsliky and Anson have shown that there is a change 
in the sulfhydryl and disulphid groups when proteins are coagulated by 
denaturing agents, such as heat and acid. Myosin coagulation in rigor 
mortis is not accompanied with any change in its sulfhydryl and disulphid 
groups. The coagulation of myosin in rigor mortis appears to resemble its 
process of coagulation as demonstrated by Mirsliky when caused by 
dehydration. During this process it loses solubility without any chnnge of 
its sulfhydryl and disulphid groups. 

Globulin X, myogen, and myoalbumin appear to he proteins of the 
sarcoplasm. 
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tributes to muscle metabolism, myoglobin takes on oxygen reversibly 
without changing its iron atom from the ferrous to the ferric form. This 
combining of myoglobin and oxygen has been called oxygenation and forms 
oxymvoglobin. The myoglobin readily gives up its oxygen when the oxygen 
pressure is lowered within the cell. Millikan describes this by saying that 
the activity of myoglobin for oxygen to form oxymvoglobin lies between 
that of hemoglobin and the oxidases so that it is well adapted to taking up 
oxygen from one and give it to the other. 

Myoglobin may be actually oxidized to form a brown-colored product 
called metmvoglobin which has its iron in the ferric condition. Oxymyo- 
globin and metmvoglobin contain the same amount of oxygen, but the 
latter does not lose its oxygen when the pressure is reduced. 

According to Millikan, myoglobin is more easily oxidized to the met form 
than hemoglobin. Hemin catalysts probably owe their activity to their 
easy alteration between the bivalent and trivalent states. Myoglobin in this 
property' is more like an enzyme than is hemoglobin. He finds that it 
appears to be a half-way station or connective link between oxygen carriers 
and oxygen catalysts. 

Myoglobin also reacts with many other compounds such as carbon 
monoxide, nitric oxide, hydrogen sulfide, and ferri cyanide. 

The myoglobin content of beef muscle has been found by various investi- 
gators to range from 2.26 to 5.41 mg. of myoglobin per gram of fresh tissue. 
The myoglobin content of pork muscle has been found to range from 0.79 
mg. of myoglobin per gram of fresh tissue in light-colored pork tissue to 
1.44 mg. in dark-colored pork tissue. 

The stable pink pigment of unheated cured meat is nitric oxide myoglobin. 
When heated this produces another stable pink pigment called nitric oxide 
mvochromogen. In the presence of oxygen, the nitric oxide is lost from 
the pigment. This oxygen uptake is associated both with the oxidation of 
the nitric oxide and with the oxidation of the protein part of the pigment 
molecule. This oxidation of the mvoehrome results in darkening of the 
pigment and it loses it ability to reform the nitric oxide derivative which is 
the desirable pink pigment. 

Cytochrome *.— These ate mentioned because they are also iron-porphvrin 
proteins consisting of a combination of globin and reduced heme. Three 
cytochromes, a, b, and c, have been identified bv their distinct absorption 
bands. Cytochrome c is the only one that has received satisfactory chemical 
investigation. Mitchell states that it is now believed that one or more of 
the cytochromes can be found in every cell which respires aerobically and 
that nearly all the respiratory activity of such a cell depends on them. 
According to Millikan, all active muscle tissue contains considerable 
amounts of cytochrome whether it contains the muscle hemoglobin or 
not, however, in red muscle, muscle hemoglobin may have a concentration 
50 times that of cytochromes. Theorell describes cytochromes as exercising 
their effect through the oscillation of the valency of the iron from ferrous 
to ferric. Since electrons are received from one quarter and given off to 
another, cytochromes transport a stream of electrons leading from hydro- 
gen-transferring enzymes toward molecular oxygen. 

Extractive* — Nitrogenous.— ‘ The extractives in this class arc believed to 
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tributes to muscle metabolism, myoglobin takes on oxygen reversibly 
without changing its iron atom from the ferrous to the ferric form. This 
combining of myoglobin and oxygen has been called oxygenation and forms 
oxymyoglobin. The myoglobin readily gives up its oxygen when the oxygen 
pressure is lowered within the cell. Millikan describes this by saying that 
the activity of myoglobin for oxygen to form oxymyoglobin lies between 
that of hemoglobin and the oxidases so that it is well adapted to taking up 
oxygen from one and give it to the other. 

Myoglobin may be actually oxidized to form a brown-colored product 
called metmyoglobiu which has its iron in the ferric condition. Oxymyo- 
globin and inetmyoglobm contain the same amount of oxygen, but the 
latter does not lose its oxygen when the pressure is reduced. 

According to Millikan, myoglobin is more easily oxidized to the met form 
than hemoglobin. Ilemin catalysts probably owe their activity to their 
easy alteration between the bivalent and trivalent states. Myoglobin in this 
property is more like an enzyme than is hemoglobin. He finds that it 
appears to be a half-way station or connective link between oxygen carriers 
and oxygen catalysts. 

Myoglobin also reacts with many other compounds such as carbon 
monoxide, nitric oxide, hydrogen sulfide, and ferri cyanide. 

The myoglobin content of beef muscle has been found by various investi- 
gators to range from 2.20 to 5.41 mg. of myoglobin per gram of fresh tissue. 
The myoglobin content of pork muscle lias been found to range from 0.79 
mg. of myoglobin per gram of fresh tissue in light-colored pork tissue to 
1.44 mg. in dark-colored pork tissue. 

The stable pink pigment of unheated cured meat is nitric oxide myoglobin. 
When heated tins produces another stable pink pigment called nitric oxide 
myochroinogen. In the presence of oxygen, the nitric oxide is lost from 
the pigment. This oxygen uptake is associated both with the oxidation of 
the nitric oxide and with the oxidation of the protein part of the pigment 
molecule. This oxidation of the myochrome results in darkening of the 
pigment and it Joses it ability to reform the nitric oxide derivative which is 
the desirable pink pigment. 

Cytochromes . — These are mentioned because they are also iron-porphyrin 
proteins consisting of a combination of globin and reduced heme. Three 
cytochromes, a, b, and c, have been identified by their distinct absorption 
hands. Cytochrome cis the only one that has received satisfactory chemical 
investigation. Mitchell states that it is now believed that one or more of 
the cytochromes can be found in every cell which respires aerobically anil 
that nearly all the respiratory activity of such a cell depends on them. 
According to Millikan, all active muscle tissue contains considerable 
amounts of cytochrome whether it contains the muscle hemoglobin or 
not, however, in red muscle, muscle hemoglobin may have a concentration 
50 times that of cytochromes. Theorell descrilnrs cytochromes as exercising 
their effect through the oscillation of the valency of the iron from ferrous 
to ferric. Since electrons are received from one quarter and given oiT to 
another, cytix'lmmics trans]x>rt a stream of electrons leading from h\dro- 
gon-transferriug enzymes toward molecular oxygen. 

KitraeHtf* — Xilnyaums. —The extractives in this cla.v* are Ixlievcd to 
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fibrils, it is not considered to be the principal factor m tne ^ 

of rigor. Rigor has been demonstrated to set m of 
pH whatever and appears to be associated with tBe n S“'Aw er cDCC ■” 
ATP (adenosinetriphosphate) in the muscle ‘issue, tne of ] 0 w 

pbvsical characteristics possessed by meat of high p f* making U P 
pH is related to the condition of the substance of the norm. ctur e 

the muscle tissue. Associated with high pH is a clo^eneso 



PHYSICAL AND CHEMICAL CHARACTERISTICS OF MEAT 191 


with the fibrils lying closely packed along the grain of the meat. There is 
an openness of structure associated with a low pH brought about by a 
shrinking of the substance making up the fibrils. 

This closeness of structure of the muscle tissue in meat of a high pH 
produces the so-called dark cutting of beef. This deep, dark red color is 
explained as resulting from the light being reflected through a deep layer 
of pigment. The actual amount of pigment present in the meat does not 
vary with the pH. The paler red color of light cutting beef is considered 
to be due to the scattering of the light by the more open structure of the 
superficial layers in meat having a low pH. 

The other characteristics associated with differences in pH and related 
to the structure of the fibrils have to do with salt penetration, and the 
effect of heating on the moisture content of the meat. Meat of high pH 
because of the closeness of the structure does not take on salt in the curing 
process as readily as meat of low pH. 

Bacterial growth has been found to be more vigorous on meat of high 
pH than on meat of low pH. The growth of bacteria on meat of high pH 
is more abundant because of the lack of acidity rather than the closeness 
of structure of the muscle tissue. 

Connective Tissue .— White fibrous . — According to Gies and his associates 
there is 62.9 per cent water in white fibrous connective tissue and 37.1 per 
cent solids. The albuminoid collagen makes up 86 per cent of the solid 
constituent, elastin 4.5 per cent (also an albuminoid), and the glyco-' 
protein tendomucoid 3.5 per cent. The remaining solids are described as 
ether-soluble material, “extractives", and inorganic matter. 

Collagen is insoluble in all reagents which do not change it. It is not 
soluble in the usual protein solvents. Collagen has the property of being 
converted to gelatin by boiling water. This appears to be largely a physical 
alteration. Gelatin differs from collagen in being easily soluble and digest- 
ible. Collagen is digested by pepsin-hydrochloric acid and also by trypsin 
at temperatures above 40° C. but best by successive action of both enzymes. 

Yellow clastic .— This class of connective tissue is made up of 57.6 per 
cent water and 42.4 per cent solids. By contrast with white fibrous con- 
nective tissue, elastin makes up 75 per cent of the solid constituent of 
yellow elastic connective tissue with collagen 17.1 per cent, and tendo- 
mucoid 1 per cent. The composition of the remaining solids is similar to 
white fibrous connective tissue. 

Elastin resembles collagen in that it is insoluble in protein solvents, 
however, it is not changed to gelatin by boiling water. Elastin is digested 
slo\vly by pepsin and trypsin but differs from collagen in amino acid compo- 
sition. 

Tatty Tissue, — According to Winton, the walls of fat cells consist of 
elastin or a similar substance. The connective tissue stroma supporting 
the fat cells consists of a mingling of collagenous fibers with elastic fibers 
varying in their relative amounts according to their location in the body. 

Animal fats from various sources differ considerably in their fatty acid 
content. Animal fats as they occur naturally arc mixtures of individual 
fats and consist for the most part of mixed glycerides of oleic, palmitic, 
stearic, linolcic, and myristic acid. Lard also contains small amounts of 
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The proventriculus opens directly into the gizzard which is a heavy 
muscular organ with a tough keratinized lining. The muscles are a very 
deep dark red with a purplish sheen. The fat covering the gizzard and the 
proventriculus is characteristic. The duodenal and esophageal orifices are 
quite close together on the antero-dorsal surface of the organ. 

The intestine of fowl although similar to that of mammals differs markedly 
in some parts. The duodenum which does not have glands of Brunner 
presents a loop supporting the pancreas and is generally considered to 
terminate at the entrance of the bile and pancreatic ducts. The jejunum 
and ileum are supported by a mesentery and bounded by air sacs which 
separate them from the abdominal wall. The intestines are normally 
filled with feed and in the upper part are of a pinkish color on the outside 
surface. 

Beyond the small intestine, the bowel presents two retrograde portions 
called the ceca and a continuing portion. The paired ceca extend anteriorly 
for some 9 inches parellel to the ileuin to which they are attached by peri- 
toneal folds. These blind pouches are usually dark in color due to the 
nature of the fecal contents. The portion of the bowel between the cecal 
orifices and the beginning of the cloaca has been variously designated as 
large intestine, colon, and rectum. Its structure resembles that of the 
small intestine. 

The cloaca is the structure into which the intestinal, genital, and urinary 
tracts empty. It is located just in front of the vent through which it voids. 
It is a pale, egg-shaped structure when filled and normally contains both 
urinary and intestinal excretement. The cloaca is usually delimited into 
three portions by circular folds. They are anterio-posteriorly, the copro- 
daeum, the urodaeum, and the proctodaeum. The urodaeum receives the 
ureters and genital tubes. The waJJ of the cloaca is structurally similar 
to that of the small intestine. 

The Liver.— Microscopically, the liver of fowl varies little from the liver 
of mammals. The normal liver of fryers and broilers has a uniform deep 
red color and it is of a firm, uniform consistency. In normal fryers and 
broilers of the same size the livers are also remarkably uniform m size and 
color. The livers of normal, older fowl may, however, vary markedly in 
color and consistency. Normally the livers of fat fowl are soft and break 
readily. They may vary in color from dark red through pale yellow to 
milkish white, depending upon the character of the feed and amount of 
fat in the liver. In old roosters the livers are normally firm with a deep 
red color. The livers of normal turkeys are darker and firmer than the 
livers of normal chickens. 

The Kidneys.— The kidneys of fowl are usually a deep red and He in the 
bony structure of the back. They usually present three lobes of unequal 
size. They extend from the lung anteriorly back through the length of the 
pelvic cavity filling in the fossae formed by the pelvic bones and the 
vertebrae. The ureters run from lobe to lobe and terminate in the dorsal 
wall of the urodaeum of the cloaca. Microscopically, the structure of the 
kidney of the fowl resembles very closely that of the mammalian organ. 

The Reproductive Organs. — The testes arc intra-abdominal organs in 
fowls. These organs vary from the size of a grain of wheat in broilers to 
13 
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The Lymphatic System.— Lymph glands are P ; nse „t in the 
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7 

FACILITIES RELATING TO SANITATION 
IN PLANT OPERATION 

This chapter deals with the physical aspects of the packing plant and its 
premises, the plant equipment, and facilities generally as they have a 
bearing on environmental sanitation. The cleanliness and wholesomeness 
of meat including meat of poultry bear a direct relation to the kind of 
facilities that make up its environment. 

Water Supply. — The characteristics of good quality in drinking water 
are epitomized in the 1941 Manual of the American Water Works Associa- 
tion as "A water supply should be clear, of neutral taste, of reasonable 
temperature, neither corrosive nor scale-forming, not so mineralized as to 
produce unfavorable physiological effects, and containing no organisms 
capable of producing intestinal infections.” 

A meat packing plant requires an abundant water supply. Since such 
uses as are connected with cooling compressed ammonia in the refrigeration 
system, washing hashed inedible offal preparatory to inedible rendering, 
and condensing vapors discharged from inedible rendering tanks might 
be accomplished with non-potable water, meat packing plants frequently 
have a non-potable water system as well as a potable one. The potable 
water system meets the standard of quality for drinking water. The 
distribution of the non-potable supply is such as to preclude its contaminat- 
ing the potable supply or edible products. 

Standard of Quality.— Four considerations enter into determination as 
to whether a water supply is acceptable as potable for use in the edible 
products departments of meat packing plants. They are the source 
of the supply, the water’s physical characteristics, its bacteriological 
pollution, and its chemical pollution. A potable water supply is evaluated 
in terms of limits of permissible impurity. 

Srmrcc. — When the potable water supply of the meat packing plant is 
obtained from a municipality it is generally a safe supply and the principal 
concern is to maintain its safety during its distribution and use in the plant. 

The source of a private supply is examined and evaluated to exclude the 
probable sources of pollution. 

Deep-seated or artesian waters, except those from fissured rocks usually 
contain few bacteria. Waters in limestone and fissured rocks often curry 
pollution for many miles. Dug wells, or shallow wells in surface deposits, 
even though in fine-grained material, may be polluted by surface waters 
through rifts, crawfish holes, or other direct channels. Accordingly, areas 

( 105 ) 
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character than the numbers of bacteria present. trans®* 1 **^ 

Since practically all of the diseases know n to be coiumo j ie j n tes- 
through water an- due to organisms which an* discharge* 1 . fiot 0 nly 
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the most offensive but by far tlie most dangerous to w men j only 

are exposed. Typhoid fever organisms, so far as known. 


SANITATION IX PLAXT OPEUATIOX 


107 


in the bodies of infected persons and are discharged in the feces and urine. 
Tests for bacteria of the B. coli group afford a direct measure of the numbers 
of intestinal bacteria present. Since typhoid bacilli are found only in 
association with intestinal discharges, these tests have the most sanitary 
significance of any that can be made in a laboratory. 

All water, whether taken from surface or underground sources, has at 
some time since its precipitation been in contact with the surface of the 
earth and has consequently been more or less exposed to pollution with 
intestinal discharges of persons and lower animals upon its catchment 
area. Between the sources of pollution and the ultimate destination of 
the water are numerous agencies operating to reduce the number of typhoid 
bacilli and other intestinal bacteria which may reach the consumer. It isj 
obviously desirable that drinking water be at all times entirely free from 
such offensive and dangerous pollution, but it would be both impracticable 
and unnecessary to enforce a requirement that water be entirely free from 
bacteria of the B. coli group. The limit of permissible pollution contemn 
plated in the following standard of bacteriological quality is as rigid as 
it can be made without requiriug absolute freedom from such bacteria. 
Starting with Item 4 “Samples” on page 190 through Item 9 on page 199 
of the 9th Edition published in 1946 of the “Standard Methods for Exami- 
nation of Water and Sewage” which is prepared, approved, and published 
jointly by the American Public Health Association and the American 
Waterworks Association, is the accepted method for water examination 
for bacteriological contamination. A reprint appears on page 488 of the 
Appendix. Beginning on page 494 of the Appendix is an excerpt from 
Reprint No. 2679 from the Public Health Report of March 15, 1946 
which relates the findings obtained from applying the standard method for 
water examination to the 1946 Public Health Service Drinking Water 
Standard. 

Disinfection Met hods . —Every effort is made to obtain a potable water 
supply without using a disinfection method when a private supply is used. 
The source of the private water supply is examined carefully to detect any 
probable contamination from surface waters. Also, the storage and dis- 
tribution systems in the meat packing plant are gone over thoroughly to 
make sure that there is no point where the water is being contaminated. 
When all probable sources of contamination have been eliminated and the 
water supply does not meet the bacteriological test, then a disinfection 
method, usually chlorination is used. 

Chlorination . — Although chlorination is used to obtain reduction in the 
bacteria content of water, it also has the side effect of oxidizing organic 
matter and certain minerals. It may even correct certain odor defects in a 
water supply. In recent years, ammonia gas has been used in combination 
with chlorine. The two used in combination give better results than 
chlorine alone. 

The quantity of chlorine required for effective bacteria reduction is 
determined solely by the “chlorine demand” of the water. Sufficient 
chlorine must be added to satisfy the demands of the readily oxidizable 
components in solution and other materials which possess capacity for 
absorbing chlorine in one way or another. There must be sufficient addi- 
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covers of tanks are so constructed as to permit ready access for inspection 
and cleaning whenever necessary. 

Sometimes potable water is stored in a tank and held for the emergency 
of fire. The water in such tanks is changed periodically so that its potable 
quality may be maintained and not be a source of contamination of edible 
product should a fire occur in the plant. The pipelines used for distributing 
potable water throughout the plant are free from dead ends in which water 
might stagnate and become a source of pollution. Similarly, the water 
in sprinkler systems is changed from time to time so that should a fire 
occur, the water from such a system will not unduly contaminate edible 
products throughout the plant. 

Potable water is frequently the only water available for use in cooling 
the compressed ammonia in refrigeration systems and where such water 
is purchased from municipalities it might involve an item of considerable 
expense. In such cases, so-called closed systems are used in which the 
water passes through the ammonia coils in closed pipes. Then there is 
no pollution of the water since it is not exposed to the air and the tempered 
water as it leaves the ammonia coils enters the plant’s hot water system 
available for potable uses. 

Water is commonly permitted to run over ammonia coils arranged in 
batteries located in towers on the roofs of meat packing plants. The water 
in such towers is exposed to the elements and experience has shown that 
pollution of the water is difficult to avoid. Such water, therefore, is not 
returned to the potable water system of the plant but is conveyed to a 
cooling tower in which the heat is removed from the water by spraying it 
in a circulation of air. After cooling, the water is again used over the 
ammonia coils. 

The distribution of non-potable water in a plant is surrounded with 
such safeguards as are necessary to avoid its contaminating the potable 
water or edible product. This is done whether the non-potable water as 
such is brought into the plant, or as is the case with water used over am- 
monia coils, it becomes non-potable through its use in the plant. Large 
volumes are used for purely technical purposes outside of edible products 
departments. In addition to its use in cooling compressed ammonia it has 
a considerable use in the inedible products rendering department. A 
major part of the inedible materials which comes to the inedible rendering 
department consists of portions of the alimentary tract and its contents. 
Before this material is placed in the rendering tank its contents must be 
removed and the degree of effective removal has a direct bearing on the 
quality of the resulting tankage and inedible fats. Preparatory to render- 
ing, this viscera is passed through large hashers and effectively shredded. 
Tlus shredded mass is discharged immediately into equipment in which 
it is washed thoroughly of the ingested materials. A large amount of 
water is necessary for this washing and for this purpose non-potable water 
is suitable. 

During the rendering of inedible materials the vapors that are exhausted 
from the inedible rendering tanks are condensed by subjecting them to a 
shower of cold water. Here again, a large amount of water is used and it 
may be non-potable. 
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hardness salts in the water have been neutralized. The most expensive 
method of softening water is by the use of soap. 

Lime-Soda Softening .— Calcium and magnesium bicarbonate are soluble 
in water because they are held in solution by carbonic acid and therefore 
in order to remove them from the water it is necessary to convert them into 
insoluble normal carbonates by driving out or absorbing the carbonic 
acid. Carbonic acid may be driven out of the water by boiling or it may 
be absorbed by lime. When lime is added to hard water containing calcium 
and magnesium salts its action is two-fold. It neutralizes or absorbs the 
free and half-bound carbonic acid, thus leaving the insoluble normal 
carbonates to settle out and precipitates the magnesium sulfate in the 
insoluble hydrate form. The soda ash is necessary to act upon the sulphate 
hardness by effecting an exchange of sodium for calcium in combination 
with the sulphate radical precipitating out the calcium as calcium car- 
bonate. The soluble magnesium sulphate is acted on by both the lime 
and the caustic soda precipitating out the magnesium as the insoluble 
magnesium hydroxide. 

This process accomplishes both softness in the water and the removal 
of salts which otherwise become deposited in the boiler and hot water 
system. The sludge consisting of calcium carbonate, magnesium car- 
bonate, and magnesium hydroxide is eliminated as part of the process 
of treatment. 

Sodium Zeolite Softening .— This method of softening is sometimes referred 
to as the base-exchange process and depends on the ability of certain 
insoluble substances*- chiefly silicates— to exchange bases with those 
in the water with which they are brought in contact. When hard water 
is passed through a bed of sodium zeolite the calcium and magnesium in 
the hard water are replaced by sodium from the zeolite. This treatment 
can be taken to a degree of thoroughness which practically eliminates the 
calcium and magnesium ions. The sodium salts which remain soluble in 
the water have no hardening effect on the water, neither do they precipitate 
out in the boilers or hot water systems. 

After the readily replaceable sodium in the zeolite bed has been exchanged 
for calcium and magnesium from the hard water, the “exhausted” zeolite 
is regenerated with a solution of sodium chloride by which process the 
calcium and magnesium of the exhausted zeolite are replaced with a 
fresh supply of sodium from the regenerating brine solution. The zeolite 
after being washed with water to free it from brine is ready to soften a 
fresh supply of hard water. 

II cxametaphosphatc Treatment .— This is not a water softener. Sodium 
hexametaphosphatc is an inorganic chemical which, when added to the 
water, will prevent the formation of carbonate scale in the distribution 
system including the boilers and hot water system and at the same time 
it retards corrosion. 

It has been found that sodium hexametaphospliate is very strongly 
adsorbed on the surface of many metals, metal oxides, and* salts. It 
is probable that an adsorbed film of this chemical prevents the crystal 
growth as the calcium and carbonate ions begin to build up in the solution. 
One part per million of sodium hexametaphosphatc when added to water 
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with that of the drainage system and furthermore should there be any 
stoppage in the drainage line, the wastes would not back up into and con- 
taminate the equipment and the product contained in it. 

The final disposal of liquid waste as it leaves the packing plant involves 
two considerations. The first has to do with the reclamation of the large 
amount of fat from the liquid wastes before they enter the sewage system. 
The second involves the disposal of the entire sewage which originates in 
the plant and on its premises and includes that from the sanitary system. 

Catch-basin.— This term is usually used to refer to the equipment which 
has for its primary purpose the salvaging of fat from liquid wastes. Inci- 
dentally, it also settles out a large portion of the solids. 

The sanitary lines do not empty into the catch-basin, but combine with 
the effluents of the catch-basin to constitute the total sewage of the plant. 

The type of catch-basin depends on the size of the plant and the character 
of the waste. It should have a capacity for about a ten minute maximum 
flow and be designed for a velocity of about 4 to 5 feet per minute. The 
catch-basin is designed to retain floating material which consists principally 
of the fat to be salvaged and to provide for continuous removal of the 
material which has settled to the bottom. The catch-basin is located in 
the open air outside the plant and should be uncovered. Experience has 
shown this to be practicable even in cold climates. 

The floating material is skimmed off regularly into water-tight containers 
in which it is taken to the inedible rendering department. The area 
around the catch-basin is paved and drained; a hose outlet facilitates ready 
cleanup. 

The catch-basin is equipped with a device which moves the materials 
that have settled to the bottom to one end of the tank from which they are 
removed periodically during the day. This way the settlings are removed 
before they decompose and do not cause an objectionable condition. 

The catch-basin is completely emptied and cleaned out thoroughly each 
day following the plant operation. 

Sewage. — The sewage from meat packing plants presents a disposal 
problem because of the large flow, seasonal variations in volume of opera- 
tions, high peak production, strength of wastes, high temperature of the 
wastes and their disagreeable odor. Because of this, many meat packing 
plants are prohibited from emptying their sewage directly into the municipal 
sewage system or into rivers or streams. 

Meat packing plants therefore commonly provide some facilities for 
the treatment of sewage before the liquid wastes of the plant are permitted 
to enter the local sewage system, rivers, or streams. As this equipment 
relates to the environmental sanitation of the plant, it has a bearing on 
meathygieue. The location of facilities and the disposal of sludge are the 
principal factors in this connection. 

The sewage treatment facilities are located some distance from the plant 
and are so constructed and maintained as not to create a nuisance. They 
generally consist of a series of settling basins and tanks for chemical 
treatment of liquid waste, the object being to have the liquids clear as they 
are finally discharged and with a biochemical oxygen demand not higher 
than the requirements of the local sanitary officials. 
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impervious material with drains so located as to facilitate regular cleanup. 
Conveniently located hose outlets are provided for this purpose. The 
overhead rails used for conveying carcass meat are at least 7 feet high so 
that the meat will hang sufficiently high above the floor to avoid contamina- 
tion. Lavatories are provided so that truck drivers and loaders may 
cleanse their hands when necessary before handling unpackaged meats. 

Docks for handling inedible materials are completely separated from 
docks where edible product is handled. The inedible product dock services 
the inedible product department exclusively. This dock and its approaches 
are also paved, drained and supplied with clean-up facilities. 

Livestock Pens.— Unpaved and improperly drained livestock pens can 
create a real nuisance on the premises. Furthermore, to avoid holding 
animals under unsatisfactory conditions the pens are of sufficient number 
and size to accommodate the peak load. All of the pens and runways from 
the livestock unloading platform to the slaughtering department are paved 
with some such impervious surface as concrete. These areas are also curbed 
and pitched to drains so that after the solid debris has been picked up 
and carted away, the entire area can be washed down thoroughly. The 
drains are usually located immediately under the water troughs in each 
pen so that splash from the trough will flow immediately into the drain and 
not create a nuisance as it would if it were allowed to flow across the floor 
of the pen. Sufficient hose outlets are provided throughout the pen area 
for convenience in washing down the floor of each pen at the end of each 
day’s operations. It is a common practice during the summertime to 
spray with water truckloads of livestock upon their arrival at the plant 
before unloading. In such cases a paved and drained area is provided 
where the spraying is done so that the waste water will be confined and 
conducted directly to a drain. 

Rodent Control.— This is a continuing problem in a meat packing plant. 
The location of the plant and the kind of products handled on the premises 
predisposes infestation with rats and mice. The filthy and dangerous 
character of rodent contamination of meats intended for human food makes 
it imperative that rats and mice be eliminated completely from inside the 
meat packing plant. 

There are three kinds of rats: the brown rat (Rattus norvegicus), the 
black or ship rat (R. rattus rattus), and the Alexandrian or roof rat (R. r. 
alexandrinus). The last two are subspecies of the R. rattus which occur 
only in comparatively limited areas, chiefly at seaports in the Gulf States. 
The brown rat, or house rat, is the one most commonly known and it has 
no subspecies. 

Brown rats inay be black and have other variations in color and they 
also vary in size. These variations give the impression that there are a 
number of entirely distinct species occurring during an infestation of brown 
ruts. This rat is known by various names depending upon the locality or 
environment in which it is found and on the size and color of the rats making 
up a local infestation. They are sometimes called barn, wharf, sewer, gray, 
and Norway rat. 

The brown rat first made its appearance in the United States around 
1775. They were first introduced at the various seaports where the rats 
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brown rat goes there for the most part only on foraging expeditions and 
retires during the day to the lower floors and basements or to its burrows 
under the floors. It is also an excellent swimmer and does not hesitate 
to take to the water in cases of necessity. It is extremely quick but is 
not able to run so fast as some other rodents of the same size. 

Because of the close association of rats with man and domestic animals 
and because rats are scavengers living on both filth and edible foods, 
frequenting alternately sewers and places where food is prepared and 
handled, privies and larders, running from places where disease organisms 
abound to places where otherwise sanitary conditions would prevail, 
carrying the disease organisms on their feet and in their fur and stomachs, 
they play an extremely important role in the spread and dissemination of 
disease. Not only do they serve as mechanical carriers of disease but a 
number of their own diseases are transmissible to man. The rat is also 
subject to certain human diseases which it acquires and disseminates. 
Rat-borne diseases are bubonic plague, typhus fever, spirochetal jaundice, 
rat-bite fever, tularemia, rabies, trichinosis, and food poisoning. 

Unless the places in which rats are living are destroyed and potential 
habitations broken up, control methods are rarely successful. Rats can 
always find enough food available to sustain life. As long as a place to 
hide and rear young is available they will continue to survive. Studies 
have shown that after a poisoning campaign the rat population will regain 
its former numbers within about nine months or less if no further control 
measures are undertaken. 

Food and shelter are the two most important factors in a rat’s existence. 
It hunts for a food supply and for a convenient harborage nearby. When 
these two attractions are eliminated the premises lose their appeal to rats. 
If they are ignored new rats will appear as fast as the old ones are 
killed off. A successful control program incorporates four major phases: 
elimination of rat harborages, elimination of food supply for rats, rat- 
proofing of buildings, and destruction of rats. A program incorporating 
these controls must be continuing to be successful. 

The brown rat commonly lives underground, beneath stored materials, 
between double walls, and in other similar enclosed spaces. Until such 
harborages have been eliminated or made unavailable, other control meas- 
ures will give only temporary relief. All burrows are broken up. Stored 
materials are placed on racks 12 to 18 inches off the ground. Piles of 
rubbish and discarded material are not allowed to accumulate. Spaces 
between double walls are made unavailable by rat-proofing. 

Cement, hardware cloth of \ inch or § inch mesh, and sheet metal of 2G 
gauge or heavier are all good rat-proofing materials. The exterior of build- 
nigs is examined for any openings larger than \ inch which must be closed 
|f rats are to be kept out. Wooden sills and doors at ground level aresheathed 

b hcet metal to prevent their being gnawed. Windows less than 4 feet 
off the ground where brown rats are present and at any height from the 
ground where the climbing rats arc prevalent arc screened with hardware 
doth. Foundation walls, particularly where utility lines enter the building 
are pointed up with cement. 

Where rats burrow beneath a foundation to enter a building, a curtain 
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separate from all other utensils. They are labeled “POISON.” Only 
enough bait for use on the same day is mixed at one time. Baits are most 
acceptable when fresh. 

Of greater importance than the kind of bait used, is the proper placement 
of the material. Rats seek shelter and protection in their movements as 
far as possible. Baits placed in rat travelways and harborages are far 
more likely to be found and sampled than those exposed in the open. Baits 
should be placed under cover whenever possible. An old board or a box 
can be leaned against a wall to cover a runway. A permanent bait station 
for exposing the poisoned baits can be made from an inverted box with two 
2 by 3 inch holes cut in each end. This has the added attraction of providing 
harborage when trash piles or other rat shelters are cleaned up. In any 
event, baits should be placed where rats are and where they are moving, 
and not merely scattered anywhere at the convenience of the person 
distributing them. 

Of equal importance is the distribution of enough bait. It is better to 
put out more than is strictly necessary. Baits should be made into small 
balls about the size of a walnut or a marble. Care to prevent the odor of 
the hands from remaining about the baits or the station need not be taken, 
as rats are familiar with human scent. Sometimes it may be desirable to 
wrap the baits in a small piece of tissue or waxed paper. This can be done 
simply but cutting the paper into 4-incli squares, then folding one square 
over each bait and twisting the ends. This will keep some baits fresh 
over a longer period. It also provides a convenient means of handling dry 
bait mixtures, and affords greater protection to other animals. The main 
objection to this method is that the rats will often carry the torpedoes, as 
they are called, back to their nests but will not eat them. 

Red SyuilL — Red squill is obtained from the bulb of a lily-like plant 
that grows in the Mediterranean region. It has the peculiar advantage 
over other poisons of containing an emetic agent that causes vomiting 
in most animals other than rats and thereby the poison is eliminated. 
Furthermore, it has a disagreeable taste, so that many animals will not 
touch it. Nevertheless, it is a poison and should be treated as such. 

Red squill, as imported, lacks uniform toxicity and often may prove to 
be an unreliable rat poison unless it has been brought up to uniform strength 
by an extraction process. Purchasers should insist upon obtaining red squill 
that has a guaranteed minimum toxicity not to exceed 500 mg (500 milli- 
grams of the toxic element to a kilogram of body weight of the rat). The 
most satisfactory results are obtained when the poison is mixed with the 
bait material in the proportion of 1 to 9; that is, the resulting mixture 
should contain 10 per cent red squill. When dry cereal is used as the 
base, the red squill should be added to the dry ingredients and the mixture 
stirred thoroughly before water is added. When meat or fish is used, a 
thin paste of red squill and water is prepared, care being taken to avoid 
lumping, and this is then blended with the bait material. 

.LYTIJ.— ANTU is the abbreviated name for the chemical alphaimph- 
thyltliiourca, which is highly toxic to the common brown rat, hut much 
less so to the black and other forms of climbing rats. For this reason ANTU 
not recommended for general use in areas in which the climbing rata 
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predominate, a* m tfie Southern States. ANTU in a gre> idi-w bite powder, 
insoluble in water, chemically stable, ami nun-irritating to the shin oi 
human beings. It Kill'* raU by causing an acctnmilatiun of body tliuas 
within the cheat cavity, literally drowning the animaN. 

Doga ami other pets, pigs, and day -old chickens are easily killed *>\ 
ANTU. Although many other domestic animals are mure resistant to 
this poison, all precautions should be taken to prevent children, j>cts, 
domestic animals, or foodstuffs from coming in contact with it. , 

Most effective results arc obtained when ANTU is used in food baits to 
a concentration of 1J per cent. It is essential that a complete coverage 
be made when baiting with this poison. Hats receiving less than a lethal 
dose build up a tolerance as well as a strong dislike for the material- 
Operations with ANTU should not be conducted at intervals of less than 
four to six weeks. Ilcnce, in a permanent control program in which ANTu 
is used, it should be alternated with some other effective rodcnticide. 

Poisons which are not considered suitable for use under conditions 
prevailing in meat packing plants are phosphorous compounds, sodium 
fluoroacctatc (compound 10S0), and thallium sulphate which are highly 
toxic substances. 

Fumigation.— Control of rats by means of poisonous gases includes the 
fumigation of buildings and structures, and the gassing of burrow's. The 
fumigation of buildings requires considerable preparation and special tech- 
niques. It should be attempted only by persons trained for such w-ork. 
In many areas the use of poisonous gases is controlled by local regulations. 

The gassing of rat burrows out-of-doors is an excellent means of control. 
Many rats arc destroyed underground, so there is no problem of the 
disposal of the carcasses. Gas has the advantage over poisons of destroying 
the flea and mite parasites as well, a factor of considerable importance m 
controlling the spread of some diseases. 

The gas most commonly used in rat control is calcium cyanide, m a 
dust or finely powdered form. It is easily expelled by means of a foot, 
or stirrup pump, designed particularly for the purpose. The nozzle of the 
hose is inserted in the burrow, the rest of the opening sealed with earth, 
and 5 or G strokes of the pump handle provide the initial distribution. 
If gas is seen escaping from other holes, these, too, should be sealed, or the 
rats will escape. The valve on the bottom of the pump is then switched 
over to “air,” and the gas is forced through the entire burrow system. 
Burrows that have been gassed should always be broken up with a pick 
or a shovel the next day and the earth tamped down tightly. The remain- 
ing rats will reopen the burrows, and these can thus be detected and re- 
treated until all activity ceases. Extreme care must be taken in handling 
all cyanides since they are very toxic for man. 

Carbon monoxide, introduced into rat burrows by means of a hose 
attached to the exhaust of a gasoline motor, has also been used with a fair 
degree of success. About five minutes running time to a burrow will 
usually suffice. As carbon monoxide is not so swift acting as calcium 
cyanide, it requires more gas and longer time to take effect. 

Carbon dioxide, in the form of dry ice, has been found useful in fumigating 
refrigerated warehouses where low temperatures must be maintained to 
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prevent food spoilage. The ice is crushed and distributed through the 
room. An electric fan will speed up the dispersal of the gas. Carbon 
dioxide is used in about 15 per cent concentration, or 30 pounds to 1,000 
cubic feet of space, for twenty-four hour exposure. It has the advantage 
of being much safer to handle than the highly toxic forms of gas. 

Other types of poisonous gases are not recommended for general use in 
rat control. 

Rat Viruses.— So-called rat viruses are not used in packing plants inas- 
much as the organisms used belong to the same group as those that produce 
food poisoning and their use cannot be subjected to adequate control. 
The so-called viruses are supposedly capable of starting an epidemic among 



Fig. 50.— The American cockroach: a. View from above; b, from beneath. 

the nit population. Tins method of destroying nits has rarely proved 
effective. Hats killed by eating the infected food must be eaten by other 
rats in order for the disease to be passed on. The sale of rat viruses is 
prohibited in some localities. 

The House Mouse.— House mice have a long breeding season. The gesta- 
tion period is twenty-one to twenty-four days, and the average number of 
young, born blind, hairless, piuk, and helpless, is 5. They become inde- 
pendent of the mother in about three weeks and are sexually mature 
in two to three months. The mother breeds three to six weeks after a litter 
is horn and ordinarily has from 5 to S Utters a year. 

The usual length of life is fifteen to eighteen montlis, but individuals 
may live as long as six years. Their breeding potentialities considered, it 
is easy to understand why, under favorable conditions of weather and 
food, there have been great plagues of mice. The last great mouse plague 
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... the United States was at Buena Vida lake. California, in the fail and 
winter of 1920-27. , . „f that of sight- 

“ icari "s saf6iS«s S a - 

that they have established. 



^lice are kept under control in the meat packing plant by elimina " £ 
all harbors and by trapping. , , n; n - 

Insect Control. -Insect infestation and the preparation and banal b 
of edible products are not compatible. Insects breed and feed °“. te 
„ well as on food Drenared for human consumption. They contaminat 


as well as on food prepared for human consumption, lhey contaimi , ou l 
foods with which they come in contact both with their excrement ana iu^ 


foods with which they come in conoid uuui «iui " - — , e 

material adhering to their bodies and appendages, hood may ai. 
contaminated with the bodies of dead insects. — 

Insecticides are so used that they cannot in themselves contamina 
edible products and the use of those haring a residual action must De su 
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as to avoid dead insects falling into edible product as it is being processed. 
There are two classes of insecticides in this connection; the one has a so- 
called “knockdown” action, the other has a continuing residual delayed 
action. Those with the residual action are not used in departments where 
edible products are prepared. In such departments the insecticide with 
an immediate or “knockdown” action is employed during the periods when 
meat processing operations are not in progress. This permits the insecticide 
and dead insects to be completely removed from the department by a 
thorough clean-up prior to the starting of the meat processing operations. 



Fia. 01. — The oriental cockroach: a, Female; b, male; c, side view of female; 
d, half-grown specimen. 


The insecticides with delayed or residual action are excellent for use in 
departments where there is no exposed meat such as the outside premises, 
the inedible products departments, pens, loading docks, dry storage rooms, 
toilet rooms, dressing rooms, and offices. In any case, the use of insecticides 
must be accompanied with the elimination of places where the insects may 
breed and hide. 

Cockroaches.— Five kinds of cockroaches are encountered in America. 
The American cockroach (Pcriplancta a mericatia L.) is the largest; it is 
from 1^ to 2 inches long when full grown. It is light-brown. All of the 
adults have long, powerful, reddish-brown wings. 

The Australian cockroach (Periplancla auslralfurias F.) resembles very 
closely tile American cockroach but is seldom more than 1J inches long 
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and is easily identified by a briglit-yellow heavy line on the outer edge of 
the basal half of the wing. . . , 

The oriental cockroach ( Blaita oncntalis L.) or “ black beetle is en ir > 
black or dark brownish black attaining a length of about \\ inches. # w 
all the cockroaches it is the most sluggish in its movements and thrives 
best in very damp places. The female is almost wingless and cannot y. 

The German cockroach ( Blattclla germania L.) “croton bug or water 
bug” is one of the smallest roaches, measuring up to | of an inch long, 
is light-brown and is marked on the back between the head and wings wj 1 
two dark parallel stripes. The wings are of uniform light-brown color. 



Fic. 62.— The German cockroach: a. First stage; b, second stage; c r third stag®* 
d, fourth stage; e, adult; /, female with eggs; g, egg case (enlarged), h, adult with wings 
spread. 


The tropical cockroach ( Supella supellecticium Serv.) infests the cities 
of the Gulf Coast region. It is slightly smaller than the German cockroach, 
many females being only § of an inch long whereas the male is about 
| inch long. The females have bodies much broader than the males and 
wings that are reddish-brown; the wings of the male are much lighter. 
Both sexes are distinguished from the German cockroach by two cross- 
bands of bright yellow, one at the base of the wings and the other about 
of an inch further back. 

The cockroach lays its eggs in leathery' capsules which the female 
carries for several days partially extruding from her body. She often glues 
these capsules finally to some object, but sometimes merely drops them 
unattached about the places she frequents. The capsules of the croton bug 
and of the tropical cockroach which are hardly * of an inch long often 
contain from 2o to 30 eggs. Roaches of all species are very' small when 
hatched but so resemble the broad and flattened shape of the parent that 
they can be identified easily as cockroaches. It is only' after they' reach 
maturity that the wings develop. The cockroach develops rather slowly 
and is capable of subsisting under unfavorable food conditions for long 
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periods. As a result, roadies in all stages of growth are usually present at 
the same time. The German roach may pass through two or three genera- 
tions a year but most roaches require about one year to become mature. 

Cockroaches are nocturnal in habit. They hide during the day in 
shelters or darkened places where they congregate in large masses. They 
forage at night when ail is still and dark. If disturbed while foraging, they 
run rapidly for shelter. Knowledge of where they conceal themselves is 
usually the key to their control. 

Cockroach elimination is not difficult if the sources of infestation can be 
controlled. This contemplates elimination of shelter for the cockroach 
within the meat packing plant, and in mild climates control measures are 
extended to the surrounding premises. Roaches may develop outdoors in 
mild climates and from there crawl into or fly into a meat packing plant. 



Fig. G3. — A tropical cockroach: a, Female; 6, male. 


The departments in which exposed meats are processed and handled 
are examined thoroughly for cracks and crevices which might shelter 
cockroaches. All such places are eliminated. Rooms, such as toilet and 
dressing rooms and rooms used for dry storage arc kept clean and free of 
debris which might harbor the cockroach and then these rooms are treated 
regularly with insecticides. The insecticides most commonly used for the 
effective control of cockroaches are sodium fluoride, DDT (dichlorodi- 
phenyltriehlorcethane), and chtonlane. DDT and chlordane arc not used 
in departments where exposed meat is processed and handled. These 
insecticides have a residual action which would carry over and be effective 
tinring the period when meats are being prepared and handled creating 
the danger of dead insects falling into anti contaminating the edible product. 
Sodium fluoride is used in edible prt>ducts departments after the processing 
operations are completed and all exjxisvd meats an* removed from the 
room. A thorough cleanup completely removes the sodium fluoride and 
dead roaches Ixrforv the pr*K-vssing of meats is resumed. 
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DDT and chlordane are used in dry storage rooms, toilet rooms, and 
dressing rooms where their continuing action produces effective control. 
Also, these insecticides are effective when used to treat outside premises 
and inedible products departments of the meat packing plant. 

Flies.— Housefly (Muaca domestica This fly lays its white eggs 

in masses on the breeding media. It seems to have certain preferences, 
but will breed freely on any excrement and decomposed material. 1 he eggs 
hatch in from ten to twenty-four hours and the larva or maggots feed on 
the material on which the eggs are laid and reach full size (about 3 of an 
inch long) in from four days to several weeks depending on temperature. 
When full grown the larva; move away from the moist parts of the breeding 
material to comparatively drj' surroundings. Here they pupate, lhe 


0 

Egg 



Larva 



pup® are > ellowish to dark-brown, depending on their age, and are barrel- 
shaped. The pupal stage lasts from three to six days in warm weather and 
may last many weeks in cold weather. When transformation is complete, 
the adult fly pushes open the end of the pupal case, works its way to the 
surface and expands its wings until fully developed and dry. The female 
mates and is ready to lay eggs in from two and one half to twenty days 
after emergence. From 2 to 21 egg masses, each containing about 130 
eggs may be deposited by 1 female during a normal lifetime of from two 
to twelve weeks. The adult fly takes food for the most part in liquid form, 
but flies can ingest minute objects and are known to ingest eggs of parasitic 
worms. 

Blow Fly .— Several species of the larger, green and bluish colored flies with 
metallic sheen and also some grey-colored blow flies are encountered on 
the premises of meat packing plants. Blow flies breed mainly in carrion 
although some will breed in excrement, especially of man and hogs. They 
will breed in garbage, particularly if it contains meat or meat wastes. 
They also deposit eggs (“ blow ”) on either raw or cooked meat. 

The eggs of the blow fly hatch in from six to forty-eight hours, the grow- 
ing larvie feed on the breeding media for from three to nine days after which 
the full-grown larva; leave the food and bury themselves in the loose earth. 
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Tlie pupal period lasts from two to seven days under favorable conditions 
after which pupation takes place. The pupal period varies considerably 
according to temperature. The life history of the blow fh' requires _ rom 
sixteen to thirty-five clays under favorable conditions. Hie life of the 
adult averages about thirty-five days. . 

Ham Skipper {Piophila casei i.).~Thc adult is a shiny black fly about 
t 3 £ of an inch long. It is characterized by the position of its wings in i 
extend laterally at right angles to its body. It gets its name from a charac- 
teristic of its larva; which infests hams and has the abilit}' to bring bo 1 
ends of its body together and to suddenly hop or jump a distance ol 6 or 
4 inches. The adult li\es on an average of about three or four days during 
warm weather and deposits about 140 eggs, 'file tiny, white eggs are 



Fig. 67. — Ham skipper — puparia. 


scattered over the surfaces of exposed meats, especially cured and smoked 
pork, but may also infest cheese. They hatch in about twenty-four hours 
at SO ° to 90° F. The larva? or maggots are white and may become full 
grown in five days when they are about J of an inch long. Another five 
days may be passed as a pupa in the puparium which is about T 5 e of an inch 
long. The life ejele from the laying of the egg to the emergence of the 
adult may require only fourteen days, and two generations a month in warm 
weather are common. Reproduction proceeds actively between 56° and 
120°F. 

Beetles. — Ham Beetle ( Xeero bia refipes De Geer ). — This is a small, 
shin}', bluish-green beetle with black eyes and with the legs and the first 
five segments of the antenna; of a reddish-yellow color. It is not more than 
i.of an inch long. The adult beetle may li\e fourteen months during which 
time individuals have laid as many as 2,100 eggs. These eggs are scattered 
over the surfaces of meat. In warm weather, incubation of eggs may 
require only four days The larva? is elongated about f of an inch when w ell 
grown which takes about seventeen days. When about to be transformed 
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to tlie pupal stage, the larva constructs a white paper cocoon from droplets 
of a frothy material emitted from its mouth. About thirteen days after 
constructing the cocoon, the adult emerges. The life cycle from the laying 
of the egg to the emergence of the adult may be completed in as few as 
thirty-four days in warm weather. 



Fig. OS. — Ham beetle: A, Adults; B, larva;. 


Larder beetle (permeates Utrdnrius L .). — These are robust, brownish-black 
beetles distinguished bv a bn Kid, \ ellowish-grey batul across the basal 
portion of their wing covers. The adult is a strong Hier during warm 
weather or in a heated room. Individuals have lived from three to seven 
months and they lay several hundred eggs. The eggs are scattered on 
euretl meat and particularly dried meat products. The incubation juried 
for the eggs is from three to eight days during warm weather. The lame 
are \ inch long when well grown, grownisb in general color, with a lighter- 
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Fig. G7.— Ham skipper— puparia. 


scattered over the surfaces of exposed meats especially “ j s 
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to the pupal stage, the larva constructs a white paper cocoon from droplets 
of a frothy material emitted from its mouth. About thirteen days after 
constructing the cocoon, the adult emerges. The life cycle from the laying 
of the egg to the emergence of the adult may be completed in as few as 
thirty-four days in warm weather. 



1'iG. CS. — Ham beetle: A, Adults; B, larva:. 


Larder hectic (Dcrmcxtcs lurdarius These are robust, brownish-black 

beetles distinguished by a broad, yellowish-grey band across the b;isa) 
portion of their wing covers. The adult is a strong liter during warm 
weather or in a heated room. Individuals have lived from three to seven 
months and they lav several hundred eggs. The eggs are scattered on 
cured meat and particularly dried meat products. The incubation period 
for the eggs is from three to eight days during warm ue.itJier. The Jarvie 
are 1 inch long when well grown, gnmnish in general color, with a lighter- 
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brown stripe running lengthwise along the center of tiie back, fhey are 
white underneath and have two rather short but distinct spines on the rear 
near the end of the body. There are also conspicuous long, blackish spines 
on the body. It requires from three to four months to pass through the 
larval stage. It is seldom that a generation can mature in less than three 
months under favorable summer weather. . 

Ham Mites. (Tryoglyphidae). — These 8-legged meat infesting mites also 
attack cheese and are tiny, soft-bodied creatures, uluioat colorless, which 
appear on the product as whitish spots. They multiply fast and molt 
frequently. . 

Control.— The prevention of insect breeding is the most important 
consideration in insect control. The outside premises of the packing plant 
are kept free from accumulations of all vegetable and animal material 
which may decompose and serve as breeding media. Sewage disposal 
systems are watched closely to detect fly breeding places. Sludge, espe- 
cially if not properly treated and dried, may provide excellent breeding 
material. Heavy scum if permitted to accumulate on settling tanks and 
sludge drying beds provides ideal breeding conditions. 

Daily cleanup throughout the packing plant eliminates insect breeding 
places. AH openings in buildings are protected with well-fitted screens. 
The screens are at least 10 meshes to the inch so as to exclude all sizes of 
insect pests. Ceiling fans installed over entryways aid in keeping out 
insects. 

The use of flytraps is an important adjunct in the ordinary procedure 
in the prevention of fly breeding. Huge numbers of house flies and blow- 
flies may be caught in properly constructed and properly baited traps set 
at strategic locations. The traps are set where flies naturally congregate 
The conical-type trap as shown in figure 145 has been found to be the most 
effective and easily handled. The trap is from 12 to 18 inches in diameter, 
the sides and top built of screen with a cone reaching nearly to the top. 
The bait is placed beneath the trap in a broad shallow’ pan about 4 inches 
less in diameter than the base of the cone and 1 inch deep. The bait pans 
are kept j and see crashed oat regtdsriy. Fiies are not permitted 
to pile up in the trap since this reduces its efficiency. 

Despite every effort to prevent insect breeding, some insects will be 
produced. In many cases, screening and trapping do not prove to be 
adequate control measures in themselves and it is necessary that they be 
implemented with the use of insecticides. 

Pests become resistant to pesticides. Resistance seems to occur after 
several generations of a pest have been treated with a chemical. Some of 
the strongest individuals are not killed but live to produce \oung. In the 
next generation and each succeeding generation, the weaker individuals 
die while the tougher ones survive such exposures to pesticides. In time 
and with continued exposure practically all of the pests are able to with- 
stand almost anj amount of the chemical. This selection usually takes 
many generations before the first widely used pesticide fails. 

Such resistance is passed on from one generation to the next. This is 
regarded as being something different than the development of immunity 
against disease. Resistant pests pass on their strength to their offspring. 
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Without exposure to any of the chlorinated hydrocarbons, resistance will 
be lost in a few generations. However, upon exposure, resistance will 
return quickly again. 

Packinghouse Employees.— At many points in the various stages of han- 
dling and processing incident to preparing meats and their products for 
human food, employees of the meat packing plant come in close and 
frequently in direct contact with food articles. Packinghouse employees 
are an important element in the environmental sanitary control in the 
plant. 



Fig. 69.— Conical hoop flytrap, side view: A, Hoops forming frame at bottom; B, 
hoops forming frame at top; C, top of trap made of barrel head; D, strips around door; 
E, doorframe; F, screen on door; G, buttons holding door; //, screen on outside of trap; 
/, strips on side of trap between hoops; /, tips of these strips projecting to form legs; 
K, cone; L, united edges of screen forming cone; .V, aperture at apex of cone. 


A program of employee education and training in the importance of i>er- 
sonal cleanliness and the maintenance of clean working conditions is part 
of breaking in a new employee for work in a packing plant. He is also 
given the facilities to aid him in his personal cleanliness. 

Most local jurisdictions have laws that require certification as to health 
of people who work in food handling plants. These laws usually require 
periodic health examinations. Complete reliance is not placed on such 
health examinations in lucking plants in which iu>j>cctors are located. 
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The inspector is on the alert for those cases where an employee shows some 
indication that he or she may be affected with a contagious disease in the 
communicable stage. When an employee is suspected of being affected 
with such a condition, he is required to obtain a physical examination and 
certification from the examining physician that he is In fit condition to 
handle food before being permitted to continue in the employment- 

The inspector is constantly on the alert for conditions involving the 
hands or arms of an employee that would be a probable source of contami- 
nation for meat which the employee handles. Open sores are particularly 
dangerous because frequently the bacterial infection involves the same 
organism that produces food poisoning. Open sores on any exposed part 
of the body are a probable source of contamination. 

Nail polish is another offender. The working conditions tend to loosen 
nail polish and particles flaking off contaminate the food product. Both 
sexes are required to wear a headdress that is adequate to prevent falling 
hair from contaminating the food. 

Only washable outer garments are worn by packinghouse employees and 
these are changed and laundered frequently. The employee's outer gar- 
ments are laundered for the employee either by facilities maintained on 
the premises or by an outside service. It has been found necessary that 
the employ ee be furnished with this laundry sendee to assure a supply of 
clean outer garments when necessary. 

Hand washing facilities are placed at many locations throughout the 
plant. It is imperative that the employ ee be able to wash his hands should 
they become soiled before he again handles any food product. The hands 
are washed in running water from a combination faucet which blends hot 
and cold water to a temperate degree. The flow of water is controlled by 
a foot-valve. The foot-valve is preferred to a hand valve since operating 
valves with soiled hands creates an unclean condition. The faucet dis- 
charges the water at a point of approximately 12 inches above the bowl so 
that the hands and arms may be washed freely without obstruction. Liquid 
soap is provided in a dispenser that does not become contaminated through 
repeated u»e by soiled hands. 

Employees’ dressing rooms arc supplied with abundant natural fight 
and good ventilation. They are separated from adjoining toilet rooms bv 
tight, full-height walls or partitions, and solid, self-closing doors completely 
filling the doorway opening. Generally, employees are provided with 
individual lockers for their clothes and other personal belongings. These 
are made of metal. A locker space is at least 15X18X60 inches. The 
lockers are about 16 inches above the floor and supported in a way that 
permits easy and complete cleaning of the floor underneath. It is preferred 
that lockers not be placed against walls but rather back to hack with 
adequate passageway between the lockers and the walls and betw een double 
rows of lookers. The lockers placed back to l«ck have a single back parti- 
tion in common. This avoids space which would serve as harborage for 
insects. When it is Decenary to place lockers against a wall the metal 
locker l»ack is eliminated entirely and the wall serves as the back of the 

icUct- This aUo avoids providing a harborage for insects. Adequate 



SANITATION IN PLANT OPERATION 


223 


lavatories and showers are provided. The lavatories are located in the 
dressing room immediately adjoining the doorway from the toilet room. 

Facilities where employees may eat their lunches are provided either as 
part of the dressing rooms or as a separate lunch room. Such facilities are 
necessary so that the employees will not eat their lunch in the meat proces- 
sing departments. Many insanitary conditions can result from converting 
meat processing departments into lunchrooms. 

Only water closets and urinals are located in the toilet rooms adjoining 
the dressing rooms. In toilet rooms located throughout the packing plant, 
lavatories are provided in addition to water closets and urinals. Water 
closets are provided in sufficient number for the number of employees at 
the plant at the ratio of 1 unit for each 25 men or 20 women. 

Toilet rooms are not entered directly from a workroom but through an 
intervening dressing room or toilet room vestibule. The doorways in the 
toilet rooms, dressing rooms and toilet room vestibules are provided with 
solid, .self-closing doors completely filling the doorway openings. The 
floors of toilet rooms and dressing rooms are of impervious material and 
pitched about | inch per foot to floor drains. If stall-type urinals are 
provided, the nearby floor is pitched to drain into the urinals. If the urinals 
are of the wall type, a floor drain is placed under the urinals and adjacent 
floor is pitched to the drain. 

Drinking fountains are available in all dressing rooms and operating 
departments. They are particularly important in meat processing depart- 
ments since, in their absence, employees would drink from any available 
outlet which in many cases would be connected with equipment in which 
edible products are handled. An employee drinking water from an outlet 
situated over a vat in which cured hams were soaking, for example, may 
result in water from the employee’s mouth and face contaminating the 
hams in the vat. 

Cleanup.— Cleanliness in the packing plants depends on a great many 
things. It is influenced by the surrounding in which the packing plant is 
located, the type of construction of the packing plant, the plan of the plant 
as it relates to volume and kind of meat packing operations, the kind of 
equipment used and finally, the facilities for cleanup and the cleanup 
program in the particular plant. Refuse is not permitted to accumulate 
either in departments of the meat packing plant or on its premises. The 
frequency of refuse removal depends on the need but it is removed at least 
once daily. 

Outlets for cleanup hoses are located with sufficient frequency throughout 
the plant that an abundant supply of water is available in all departments 
where meat is handled and processed. The outlets are numerous enough 
so that the use of long hoses can be avoided. Long hoses constitute an 
interference with the movement of traffic throughout operating departments 
and may cause unclean conditions to develop. Wire brushes and steel wool 
are not used in cleaning equipment on which meat is handled. Their use 
might result in contaminating foot! with wire or particles of steel. 

An abundant supply of hot water is essential to adequate cleanup in a 
packing plant. It is necessity to remove the grease and particles of fat 
that Iwcmue lodged on floors, walls and equipment. Devices for mixing 
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The inspector is on the alert for those cases where an employee shows some 
indication that he or she may be affected with a contagious disease in the 
communicable stage. When an employee is suspected of being affected 
with such a condition, lie is required to obtain a physical examination and 
certification from the examining physician that he is in fit condition to 
handle food before being permitted to continue in the employment. 

The inspector is constantly on the alert for conditions involving the 
hands or arms of an employee that would be a probable source of contami- 
nation for meat which the employee handles. Open sores are particularly 
dangerous because frequently the bacterial infection involves the same 
organism that produces food poisoning. Open sores on any exposed part 
of the body are a probable source of contamination. 

Nail polish is another offender. The working conditions tend to loosen 
nail polish and particles flaking off contaminate the food product. Both 
sexes are required to wear a headdress that is adequate to prevent falling 
hair from contaminating the food. 

Only washable outer garments are wom by packinghouse employees and 
these are changed and laundered frequently. The employee’s outer gar- 
ments are laundered for the employee either by facilities maintained on 
the premises or by an outside service. It has been found necessary' 
the employee be furnished with this laundry service to assure a supply of 
clean outer garments when necessary. 

Hand washing facilities are placed at many locations throughout the 
plant. It is imperative that the employee be able to wash bb hands should 
they become soiled before he again handles any food product. The hands 
are washed in running water from a combination faucet which blends hot 
and cold water to a temperate degree. The flow of water b controlled _bv 
a foot-valve. The foot-valve b preferred to a hand valve since operating 
valves with soiled hands creates an unclean condition. The faucet db- 
charges the water at a point of approximately 12 inches above the bowl so 
that the hands and arms may be washed freely without obstruction. Liquid 
soap is provided in a dispenser that does not become contaminated through 
repeated Use by soiled hands. 

Employees’ dressing rooms are supplied with abundant natural light 
and good ventilation. They are separated from adjoining toilet rooms by' 
tight, full-height walls or partitions, and solid, self-closing doors completely 
filling the doorway opening. Generally, employees are provided with 
individual lockers for their clothes ami other personal belongings. These 
arc made of metal. A locker space b at least 15X1SX&0 inches. The 
lockeis are about 10 inches above the floor and supported in a way that 
permits easy and complete cleaning of the floor underneath. It b preferred 
that lockers not be placed against walls but rather back to back with 
adequate passageway between the lookers and the walls anti l>ctwccn double 
row s of lockers. The h«cki r» placed back to l>ack have a single l»ack parti- 
tion in common. This avoids space which would sene a» harborage for 
inserts When it is neevs-ary to place lockers against a wall the metal 
locker hark is eliminated entirely ami the wall serves as the back of the 
lockrr This aivo avoids providing a ltarboragc for insects. Adequate 
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lavatories and sliowers are provided. The lavatories are located in the 
dressing room immediately adjoining the doorway from the toilet room. 

Facilities where employees may eat their lunches are provided either as 
part of the dressing rooms or as a separate lunch room. Such facilities are 
necessary so that the employees will not eat their lunch in the meat proces- 
sing departments. Many insanitary conditions can result from converting 
meat processing departments into lunchrooms. 

Only water closets and urinals are located in the toilet rooms adjoining 
the dressing rooms. In toilet rooms located throughout the packing plant, 
lavatories are provided in addition to water closets and urinals. Water 
closets are provided in sufficient number for the number of employees at 
the plant at the ratio of 1 unit for each 25 men or 20 women. 

Toilet rooms are not entered directly from a workroom but through an 
intervening dressing room or toilet room vestibule. The doorways in the 
toilet rooms, dressing rooms and toilet room vestibules are provided with 
solid, , self-closing doors completely filling the doorway openings. The 
floors of toilet rooms and dressing rooms are of impervious material and 
pitched about | inch per foot to floor drains. If stall-type urinals are 
provided, the nearby floor is pitched to drain into the urinals. If the urinals 
are of the wall type, a floor drain is placed under the urinals and adjacent 
floor is pitched to the drain. 

Drinking fountains are available in all dressing rooms and operating 
departments. They are particularly important in meat processing depart- 
ments since, in their absence, employees would drink from any available 
outlet which in many cases would be connected with equipment in which 
edible products are handled. An employee drinking water from an outlet 
situated over a vat iu which cured haois were soaking, for example, may 
result in water from the employee’s mouth and face contaminating the 
hams in the vat. 

Cleanup.— Cleanliness in the packing plants depends on a great many 
things. It is influenced by the surrounding in which the packing plant is 
located, the type of construction of the packing plant, the plan of the plant 
as it relates to volume and kind of meat packing operations, the kind of 
equipment used and finally, the facilities for cleanup and the cleanup 
program in the particular plant. Refuse is not permitted to accumulate 
either in departments of the meat packing plant or on its premises. The 
frequency of refuse removal depends on the need but it is removed at least 
once daily. 

Outlets for cleanup hoses are located with sufficient frequency throughout 
the plant that an abundant supply of water is available in all departments 
where meat is handled and processed. The outlets are numerous enough 
so that the use of long hoses can be avoided. Long hoses constitute an 
interference with the movement of traffic throughout operating departments 
and may cause unclean conditions to develop. Wire brushes and steel wool 
are not used in cleaning equipment on which meat is handled. Their use 
might result in contaminating food with wire or particles of steel. 

An abundant supply of hot water is essential to adequate cleanup in a 
packing plant. It is necessary to remove the grease ami particles of fat 
that become lodged on floors, walls, and equipment. Devices for mixing 
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cold water and steam at hose outlets for the production of hot water have 
not proved satisfactory. Hot water is delivered at outlets usually at a 
temperature of 140° to 150°F. from a central hot water system. When 
hot water is used for disinfecting purposes its temperature may then be 
boosted by steam to at least JS0°F. . . 

Equipment Washroom. —Although cleanup is a progressive practice m 
the meat processing departments while operations arc under way, the 
washing of equipment adjacent to exposed meat creates an unsatisfactory 
condition through the contamination of the food by cleanup water splashing 
Into it from the equipment being washed. Accordingly, equipment wash- 
rooms are provided in which specialized facilities are installed for cleaning 
certain kinds of equipment and adequate floor space is provided for cleaning 
trucks, vats, racks, and the like. 

Curing equipment, such as hogsheads and boxes in which bacon b 
cured, after being emptied of its contents in the curing department is taken 
to the equipment washroom where it is thoroughly cleaned, and in. many 
cases, sterilized with hot water at 1S0°F. after which it is returned to the 
curing cellar and put into use again. 

Metal molds used in the preparation of cooked hams and many kinds of 
meat loaves present a difficult cleaning problem. They are cleaned with 
equipment provided with revolving brushes rotating in a strong alkali 
• solution; then they are placed in equipment which thoroughly rinses them 
in sprays of hot water. 

Smokesticks from which many kinds of sausage and pork products are 
hung for smoking are cleaned thoroughly between each batch of smoked 
product. These are cleaned in the equipment washroom where they are 
placed in a drum containing a strong alkali solution and then rotated. 
After this treatment they are rinsed thoroughly in clean, hot water. 
Gambrels are handled in a similar manner each time they are used. 

Trolleys from which carcass meat is suspended in the coolers require 
special attention. Not only do the hooks become soiled but the trolleys 
themselves become corroded. It is necessary to remove the corrosion from 
the trolley at the same time the soilage is cleaned from the hook. Otherwise 
rust from the trolley would drop on the meat and soil it as the meat on 
trolleys moves on the rail from the slaughtering department to its destina- 
tion in a processing department or the shipping dock. An effective system 
for cleaning trolleys consists of a series of tanks into which the trolleys 
are dipped. They are usually dipped into these tanks in batches up to 
100 and more suspended from a rack. The batch is first lowered into an 
alkaline cleaning solution heated to a temperature of 1S0°F. It is allowed 
to soak for about five minutes and is then lifted out of the tank and per- 
mitted to drain before being placed in the next tank which contains fresh 
rinse water also heated to 1S0°F. This rinsing can be accomplished just 
as effectively by using a high pressure hose discharging water at approxi- 
mately the same temperature. After being rinsed, the trolleys are lowered 
into a third tank which contains the derusting solution. A wooden tank is 
used for this purpose; the solution consists of one of the mildly acid deter- 
gents. This solution is also held at a temperature of 1S0°F. and the 
trolleys are held in it for a sufficient period to remove the rust, which is 
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usually from five to ten minutes. When all rust and corrosion are removed 
the trolleys are raised, allowed to drain, and taken to a second rinse tank 
where they are thoroughly rinsed in fresh, hot water to remove completely 
any trace of acidity. The final step is a dip in a tank of hot paraffin oil 
held at about 160°F. Sometimes a small amount of wax is dissolved in 
this hot paraffin oil to give the trolley a better protective coat. When the 
trolleys are removed from this tank the hot paraffin and dissolved wax 
drain off readily, leaving only a very thin coating which is sufficient to 
protect the surface from rust while awaiting re-use and during their use in 
the coolers. 

Frequently, secondhand shipping containers, usually slack barrels, are 
reconditioned and cleaned thoroughly for use again as containers of meats. 
Those that show signs of having been so handled previously as to preclude 
their being used again as food containers are rejected and removed from 
the plant along with other refuse. Those that are susceptible of being 
placed in proper condition are taken to a washroom where mechanical 
equipment is provided that thoroughly scrubs the container both inside 
and outside with a strong detergent solution. The container is thoroughly 
rinsed and disinfected with 180 °F. water and then, after drying, presented 
for inspection before being used. 

Corrosion of cleaned metal surfaces of food handling equipment some- 
times occurs between the time that it is thoroughly cleaned and when it 
is again used for handling food. To avoid this corrosion, a thin film of an 
odorless, tasteless, and colorless mineral oil is applied to the clean metal 
surface after the equipment has been thoroughly cleaned. Care is exercised 
to see that excess mineral oil is wiped from the surface with a clean cloth 
before the equipment is used for handling meats. 

Detergents.— The most useful property of soap is that when dissolved 
in water the cleansing or detergent power of the water is much improved. 
Until the development of synthetic detergents, soap was the only chemically 
inactive substance that could enhance the cleansing power of water. But 
soaps have two serious shortcomings. One, that in acid or even neutral 
solutions soaps arc converted into fatty acids. These have no detergent 
power, they are in fact insoluble in water. Obviously, it is impossible to 
use soaps in cleaning processes where the presence of acids cannot be 
avoided. The second shortcoming of soap is that it is very inefficient when 
the water is “hard.” The calcium and magnesium in hard water react 
with soap to form greasy curds that produce the ring around the bathtub 
or the dishpan. It is not until all the calcium and magnesium in the water 
have reacted with a soap that more soap will enable the solution to clean. 

Detergents including the synthetic variety may lie divided into three 
groups: the anionic, the cationic, and the non-ionic. The distinction among 
the three is as follows: when soaps and most of the synthetic detergents arc 
dissolved in water their molecules split into two electrically charged parts 
or ions. In most cases one of the ionic fragments is composed of just one 
atom; the other fragment is the much larger remainder of the molecule. 
The two fragments of a given molecule must be opjxisitely charged. Which 
of the two will he positive and which negative depend •> on the structure of 
the molecule. In the case of anionic detergents it is the anion, the nega- 
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tively-charged group, that is the detergent portion of the molecule. Soap 
and sodium dodccyl sulfate arc anionic. In the case of cationic detergents 
it is the cation, the positively-charged group that is effective in detergency. 
The nonionic detergents do not ionize; their molecules operate as whole 
electrically neutral units. 

Of the three types of detergents, the anionic is the most widely used. 
This type perforins well and it may he cheaply produced from readily 
available raw materials. The present cationic detergents on the other hand 
are too expensive to compete with the anionic for most purposes. Hut most 
of the cationic have germicidal properties that make them useful for special 
applications. The non-ionic detergent* are the newest of the three types. 
They are cheap and have good detergent properties. They are being pro- 
duced in increasing quantities and should eventually conic into competition 
with the anionic for certain purposes. The big disadvantage of non-ionics 
is that they are usually viscous liquids, which, for various reasons are not 
easily marketed. 

All detergent molecules have a significant feature in common. They are 
made up of a long hydrocarbon chain which is hydrophobic, or water- 
hating, and a smaller group of atoms which is hydrophilic, or uater-Io\ ing. 
In the anionic detergents the sodium carboxylate, the sulfur-oxygen- 
sodium, or a similar group is hydrophilic. In the cationics it is the nitrogen- 
containing part of the molecule that is hx drophilic, and in most non-ionics 
the part of the molecule that contains oxygen atoms has this property. 
The hydrophobichj drophilic structure is characteristic of all surface active 
substances. Detergents are only one of these substances; two others are 
emulsifiers and wetting agents. 

As a general rule it can be said that if the h\ drophilic tendencies of a 
substance overpower the hydrophobic ones, it will be too soluble in water 
and adsorption on the surface will not occur. Thus, the substance will not 
reduce surface tension. If, on the other hand, the hydrophobic tendencies 
overpower the hydrophilic, then the substance will probably be insoluble 
in water. Obviously, a surface-active substance is a nice balance betw een 
the two opposing tendencies. 

Soaps and synthetic detergents owe their cleansing properties to their 
surface activity in water. Both of these substances are soluble in water 
because they split into ions and/or possess hydrophilic groups. But the 
long, hydrophobic hydrocarbon portion of a detergent molecule exerts 
considerable pressure to keep it out of solution. Fortunately, there is a 
compromise which satisfies both the tendency for the hydrophilic portion to 
dissolve and for the hydrophobic portion to get away from the water. 
When a detergent is dissolved in water ions are distributed throughout the 
solution. Howe'er, there is a higher than average concentration of large 
ions on the surface. This excess concentration of ions or molecules at the 
surface of a solution is called adsorption and it is the basis for surface 
activity. ^ The adsorbed^ ions or molecules are so arranged that their 
hj drophilic portions are in the water and their hvdrophobic portions are 
out of it. " 

This marshalling of molecules at the surface of a solution lowers its surface 
tension, which is a measure of its desire to maintain a minimum surface 
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area. The phenomenon! is a result of the fact that the molecules at the 
surface of a liquid are attracted inward by the other molecules of the liquid 
much more strongly than they are attracted outward by whatever molecules 
there are above the surface. It is this inward pull on the surface molecules 
of free droplets that causes them to assume a spherical shape. 

The ions or molecules at the surface of a detergent solution are rather 
loosely held; indeed their hydrophobic portions would like to leave the 
solution entirely. This is another way of saying that the surface tension of 
the solution is lower than it would be if the detergent were not present. 
It is this low surface tension that enables detergent solutions to wet a 
variety of surfaces more thoroughly than plain water does. The willingness 
of such solutions to have their surfaces extended also accounts for the 
formation of suds. 

This rather simplified picture of a detergent solution provides a basis 
for an understanding of how detergents work. The detergent process is 
generally thought to consist of the following three operations, (1) thorough 
wetting of the dirt and the surface by the detergent solution, (2) removing 
the dirt from the surface, and (3) maintaining the dirt in a stable suspen- 
sion. The detergent molecules at the surface of a detergent solution would 
rather be in contact with the dirt than with the air, and because the 
hydrophobic characteristic of the detergent molecule is attracted to the 
dirt it acts as a bridge between the dirt and the water. The bridge is Joined 
to the water by the hydrophilic portion of the molecule. It is by this process 
that a detergent solution wets a dirty surface. 

Next, the dirt must be removed. This is usually accomplished by mechan- 
ical agitation of one kind or another. 

After the dirt has been removed from the surface it must be suspended 
in the solution and not allowed to redeposit. The mechanism of suspension 
is not completely understood but is probably as follows: The ions or mole- 
cules of the detergent are adsorbed on the surface between the solution 
and a particle of dirt. The hydrophobic portions of the molecules are 
pointed toward the dirt, while the charged hydrophilic portions are pointed 
away from it. The dirt particles are thus covered with a charged layer of 
detergent molecules. The other particles of dirt in the solution are sur- 
rounded by the same kind of charged layer, and since for any given deter- 
gent the charge around the particles will have the same sign, the par- 
ticles mutually rcpell one another. It is this process that is presumed 
to keep dirt from coagulating or settling and easy removal of the dirt is 
accomplished by rinsing. 

Disinfectants.— Equipment that has become contaminated with diseased 
material is first cleaned thoroughly in a place specifically provided and is 
connected directly to the sewer. Then the equipment is disinfected by 
subjecting all of its surface to thorough flushing with water heated to 
1S0°P. 

Disinfection of other equipment is commonly practiced. A meat 
processing department ami food handling equipment in the department 
sometimes become contaminated with an organism that withstands the 
um->t thorough cleaning practices. It is necessary, then, to disinfect all 
surfaces of the equipment and the floors, walls, ceilings and other exposed 
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surfaces. Aqueous solutions of quaternary ammonium compounds, sodium 
hypochlorite or chloramine T are used for this purpose. Aqueous solutions 
of iodine and certain types of non-ionic synthetic detergents as well as 
hydrogen peroxide are also sometimes used. Before such disinfection is 
undertaken, it is usually considered to be good practice to remove all meat 
from the room or compartment. The use of disinfectants is no substitute 
for thorough cleaning. In fact, their effectiveness is considerably reduced 
if the surface on which they are used is unclean. 

A solution of sodium hypochlorite containing approximately 50 p.p.m. of 
chlorine is sometimes used as a rinse, after washing, for the hands of 
employees engaged in handling meat food products. A solution of sodium 
hypochlorite containing 200 p.p.m. of chlorine is used effectively to dis- 
infect equipment. 

The strength of the solution of quaternary ammonium compounds cus- 
tomarily does not exceed 1 oz. of a 10 per cent aqueous solution or 1/10 
oz. of the dry material to 4 gallons of water. The concentrated solutions 
and the dry chemical are handled with care because they are extremely 
irritating to the mucous membranes. The solution of sodium hypochlorite 
or chloramine customarily used contains \ of 1 per cent available chlorine 
(5,000 parts per million). Disinfectant solutions are allowed to remain 
on the equipment until it is again used when the residue is thoroughly 
rinsed from all surfaces that may contact food. The residue is permitted 
to remain on the floors, walls, and ceilings where it may exercise a continu- 
ing action. 

Steam usually referred to as live steam does not have in practice that 
sterilizing value which it would appear to have in theory. As live steam 
is discharged from a pipe or hose it very quickly loses its pressure and its 
temperature drops sharply. Within a very short distance, a matter of a 
few inches, the steam has turned to merely a warm vapor. The temperature 
of steam can be best used for disinfection purposes by discharging it into 
water already heated to a temperature of approximately 140 °F. The 
steam will boost the temperature of the water readily to a disinfecting 
temperature of 180°F. 

Of the chemical sanitizers available for the food processing plant, the 
hypochlorites and quaternary ammonium compounds are most commonly 
used. These two disinfectants differ somewhat in mode of action. The 
activity of hypochlorites is believed to center on certain essential enzyme 
systems of bacteria. The quaternary’ ammonium compounds also are 
believed to act on certain enzyme systems but in addition, there is evidence 
to indicate that they exercise an effect on the cell surface that contributes 
to their disinfectant action. The type of organism and the pH of the me- 
dium have a marked influence on the relative activity of quaternary' 
ammonium compounds. The pseudomonas fluoresccnts, for example, show 
high susceptibility to the quaternaries at low pH le\ els and fairly high 
resistance at high pH levels. On the other hand, E. coli may show high 
resistance at a low pH level and greater susceptibility to the germicidal 
action of tin* quaternaries at higher pH levels. At pll levels near or slightly 
abo\e neutral at which the quaternaries are usually used, species like the 
p-cudumunas and eschcrichia, may show* relatively high resistance to 
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quaternary compounds. The micrococci may, on the other hand, show 
relatively great susceptibility under these conditions. The hypochlorites 
are less selective in their effect on different species of bacteria. However, 
the hypochlorites are more active at low pH levels and their activity 
decreases as the pH increases. 

Organic matter inactivates both hypochlorites and quaternary com- 
pounds, although the latter appear to be less susceptible than the former. 
Activity of the quaternaries is adversely affected by hard water salts, such 
as calcium, magnesium and iron, by soaps, and by anionic surface-active 
agents. 

The quaternary ammonium compounds respond favorably to the addi- 
tion of certain potentiating agents. For example, the presence of poly- 
phosphates in the solution may greatly accelerate the effectiveness of the 
quaternary compounds against various species of bacteria. An important 
quality of the quaternaries is their ability to form a fairly stable film 
that exercises a continuing bacteriostatic effect on the surface of equip- 
ment or utensils. This film is non-corrosive. 

Since the hypochlorites are less selective in their effect on various 
species of bacteria and provide more rapid destruction under most con- 
ditions for the greater variety of microorganisms, the hypochlorites are 
preferred for sanitation of equipment immediately prior to its use. The 
quaternaries are preferred when a bacteriostatic film is desired for the 
surface of equipment that is to stand idle. 

Equipment.— Equipment used in the packinghouse for the handling 
and preparation of meat and its products is so constructed and maintained 
as not to constitute a source of contamination for the food. Furthermore, 
it is so installed as not to interfere with the maintenance of clean conditions 
in the surrounding area. The equipment is constructed of material that 
presents a smooth, impervious surface free from crevices, seams, or joints 
in which food may lodge, decompose, and support the growth of organisms. 
All parts of the equipment are accessible for cleaning. The equipment 
is so located with respect to fixed objects, such as floors, walls, pillars, and 
other pieces of equipment, to permit ready and thorough cleanup following 
the day's operations. 

Wood is not a satisfactory material for use in constructing equipment 
for handling meat or its products. Its surface does not remain smooth, 
neither is it impervious. Nevertheless, it is necessary to provide a wood 
surface where meat cutting is done. Cutting blocks arc used for this 
purpose and constitute a removable part of equipment the remainder of 
which is metal. 

Enameled surfaces, although smooth and impervious, are not satisfactory 
for meat handling or processing equipment, since particles of the enamel 
easily chip off and may contaminate the food. Painted surfaces on equipment 
are even more objectionable since they are leas permanent ami the paint 
readily contaminates the food. 

. Copper at one time was a favorite material for use in making kettles 
Mnce it lent itself nicely to the metal worker's art. Also, many pipe 
fittings haw been and still are made of copper. Copper is not a satisfactory 
surface for foori-liandling equipment since it discolors the food in some 
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instances, contaminates it with its salts, and tends to catalyze fat deteriora- 
tion. Copper kettles are acceptable for use after being tinned on their 
inside so long as the tin coating remains intact. 

Tin coated metal surfaces are satisfactory for food handling equipment 
as are those coated with zinc (galvanized). Galvanized metal equipment 
is the more popular of the two; however, both coatings wear off and 
must be replaced from time to time. As the coatings wear off, the un- 
protected steel or iron surface cannot be kept clean and sanitary because of 
a rapidly progressive corrosion that occurs under packinghouse conditions. 

Some use has been made of plastics to coat metal surfaces. Properly 
applied synthetic resin lacquers have been found to work satisfactorily 
when applied to the surface of metal equipment that is used for certain 
purposes. These resin coatings have not proved to be useful on meat 
trucks and similar equipment that is customarily subjected to hard usage 
and frequent contact with metal tools. Vinyl coatings have been found 
too soft and phenolic coatings too brittle. 

So-called stainless steel is the most satisfactory material with which to 
construct equipment for the handling and processing of meat and its 
products. Its surface is bright, smooth, and impervious, and it approaches 
complete resistance to atmospheric corrosion. It is a chromium and 
nickel alloy of iron. Several such alloys are made, each for a particular 
purpose. The alloy containing approximately IS per cent chromium and 
8 per cent nickel with a carbon content below .15 per cent is the one bpt 
suited for meat handling equipment. Chromium is the only alloy which 
has been found to produce in iron alloys a metal with a surface completely 
resistant to atmospheric corrosion. At least 11 per cent of chromium is 
necessary to accomplish this effect. The addition of nickel in substantial 
proportions to the chromium-iron system provides a series of alloys with 
more pronounced resistance to many kinds of corrosive attack, and at 
the same time introduces important advantages with respect to the physi- 
cal or mechanical properties of the metal. These alloys have higher tensile 
strength than have ordinary steels of the same carbon content. The one 
containing 18 per cent of chromium and 8 per cent of nickel that has been 
found best suited for meat packing house use is non-magnctic and extra- 
ordinarily tough and ductile. When proper precautions are followed this 
alloy will weld without brittleness cither by the acetjlene, electric arc, or 
resistance process. 

Vats of many kinds arc used in meat packing plants. Generally, they 
are made of metal and are so located and constructed that they can be 
readily and thoroughly cleaned. Concrete vats have not worked out 
satisfactorily where the concrete surface i3 cxj>osed to fats. Fat causes 
deterioration to set in. the surface of the concrete disintegrates and loses 
its smooth finish, resulting in a pitted surface winch cannot be kept clean. 

Chutes.- Chutes are Used for conveying many types of product from 
one level to another. They arc made demountable so that they can be taken 
down in segments of convenient size for cleaning, and where they go 
through the floor the opening is surrounded by a heavy metal flange extend- 
iiig at least 8 inches abuse the floor level. The segment of the chute which 
fits into this flange is also removable for cleaning. Chutes that connect 



SANITATION IN PLANT OPERATION 


233 


edible products departments with inedible products departments are 
hooded at the edible end and vented to the outdoors. The product enters 
the hooded end through a self-closing trap door. This prevents passage of 
odors from the inedible products department to the edible products depart- 
ment. 

Mechanized equipment of many descriptions, such as meat choppers 
and agitators over fat rendering kettles, requires attention to avoid con- 
tamination of food from grease and particles which might drop into it from 
the overhead gears or motors. 

Racks are used in many departments both for dry storage and for storage 
of edible products. These are at least 12 inches above the floor and of 
such size that they can be readily taken to the washroom for cleaning. 

Many kinds of valves are used in pipe lines that convey food products. 
These are demountable for cleaning and so constructed that there are no 
dead spaces in which food may stagnate and decompose. 

There are three general classes of containers in which meat and its prod- 
ucts are placed and handled. They are: the so-called operating container 
which is used to transfer meat from one department to another in the 
meat packing plant, the so-called shipping container which is used to ship 
wholesale lots of meat from the plant to the trade, and the true container 
which is generally the consumer package. The operating container used 
within the plant is of the same construction as other product-handling 
equipment. That is, it is one that will stand up under hard usage and 
keep in a condition which will permit its ready and thorough cleaning. 
The shipping container is of such construction that it will protect the 
product under the usual conditions encountered through shipment to 
the trade. These are usually lightweight wood or cardboard con- 
tainers of many kinds. The principal interest is that the material from 
which these containers are constructed will not contaminate the product 
packed therein. The paper lining that is frequently used in such containers 
is of a quality that will not disintegrate and contaminate the food. 
Sometimes the printing on true containers is not fast and may run and 
contaminate the food in the container. Attention is given to see that the 
kind of material from which the true container is made as well as the 
printing on it is such that the product in the container will not become 
contaminated enroutc to the consumer. 

Bursting electric light bulbs, broken window glass, and broken light 
globes are sources of serious contamination of food with broken glass. Ml 
broken window glass is immediately replaced as are brokeu light globes. 
All exposed electric light bulbs are protected so that, if broken, the pieces 
will not drop into any meat or its products. 

Slaughtering Department. — Because of the nature of the operations 
performed and the large volume of material handled even in a small 
slaughtering department, the construction of the department, its arrange- 
ment, and its facilities influence significantly the sanitation surrounding 
the conversion of animals to meat. The walls and floors are imjicrvious 
mui smooth so that they may easily he cleaned. The floors are pitched 
to drains so located that cleanup may be continuous ami progressive 
during the slaughtering operation without any danger of contaminating 
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the meat at any stage of its preparation. The overhead structures are so 
arranged and constructed that they can be readily kept in a clean condition. 

The handling of the many kinds of product that are produced incident 
to the slaughtering and carcass dressing operations is accomplished without 
resulting in congestion in the department. In large slaughtering depart- 
ments this is done by providing chutes that convey the various classes or 
products from the locality where they are produced through the floor o 
the slaughtering department to other departments where they receive 
further handling. In slaughtering departments of relatively small capacity 



Fjg. 71.— Example of sanitary construction in a working platform. 


where chutes are not used for convex ing the products of the carcass dressing 
operations, adequate passageway is provided for the movement of hand 
trucks and other containers used for removing these products from the 
slaughtering department to the other departments. 

The movement of the thoracic and abdominal viscera from the point of 
evisceration to the place where they are separated into their edible and 
inedible jKirts is best initiated by using a "moving table.” This moving 
table consists of an endless chain of flights for cattle viscera or pans for 
the viscera of small stock. This equipment removes the viscera auto- 
matically from the jxjint where evisceration is conducted to the place where 
the m-j jurat ion operations commence. Viscera inspection is also conducted 
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on this table. As the flights or pans discharge the viscera and return, they 
are thoroughly cleaned and disinfected by flushing with water at 180 °F. 

Cattle.— Whether the animal is shackled after knocking which is the 
common practice for cattle not slaughtered as kosher, or without knocking 
which is the kosher practice, adequate facilities for restraining the animal 
are provided. Complete restraint of the animal is of utmost importance 
so that it may not escape into the .slaughtering department. An animal 
loose in the slaughtering department where the carcass meat is exposed 
during the various stages of the dressing operations results in the contamina- 
tion of a considerable amount of meat. 

Sufficient space is allowed for bleeding so that blood will be confined to 
the bleeding area. This area is pitched to the foot to 2 drains. One 
drain is the blood line which conveys the blood to the inedible department. 



Fig. 72.— Flight top “moving tabic” for conveying and inspection of cattle viscera: 
a, Disinfecting cabinet. 


This is at least a 4 inch line and it is provided with a running U trap 
which prevents odors from the inedible department passing up the blood 
line into the slaughtering department. At least a 3 foot drop is provided 
above the trap to maintain the flow of the blood which tends to coagulate. 
The other drain is connected with the sewer system and is provided with 
a cover which is closed except during the cleanup. When the bleeding 
area is flushed with water as part of the progressive cleanup during the 
slaughtering operation, the blood line is closed and the water passes down 
the drain which is connected with the sewer. 

A lavatory and sterilizer is provided at the point where the head is 
removed from the carcass so that the employee who removes the head may 
wash his hands and disinfect his knife to prevent the carrying of contamina- 
tion from one head to another. Facilities arc provided so that the head as 
|t U removed from the carcass and prepared for inspection may be handled 
individually to avoid one head contacting another until it has passed the 
inspection.' Facilities are provided for removing the horns and the pieces 
of skin which are sometimes left on the head when it is skinned. The 
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equipment used for removing the horns can be readily cleaned and dis- 
infected to avoid carrying contamination from one head to another. Equip- 
ment for washing the heads individually is also provided. This usually 
consists of a cabinet closed on three sides to control the wash water, the 
head is suspended from a hook where it is washed thoroughly using water 
under pressure. 

The floor pitches both ways from the area in which the carcass is laid for 
the initial skinning and opening operations. Metal plates having a grilled 
upper surface and imbedded in the floor have been used extensively to an- 
chor short metal rods that prop the carcass in position for skinning the 
ventral surface. These “pritch” plates sometimes become loose and a 
foul condition develops in the space beneath them and the floor. The plates 



Fig. 73 — Cattle visa to Misruling equipment with vi>ccra elevator anil paunch 
i lesuunjt altoi hment. ( Alhnglit-NiU Corojjany, Chicago.). 


arc then taken up and reset to make them tight-fitting. Cradles consisting 
of a pipe frame in which the carcass is laid for skinning have come into Use* 
'riur>e cradles are ititiv cable, and being of pipe construction tliey are easily 
< leaned. Their Use, furthermore, avoids the installation of the pritch plate* 
and the floor, therefore, L> more casilt cleaned. 

A lav.it on and sterilizer is conveniently locatetl for use of the emplojws 
who j>erfonn the initial skinning of the carcass and conduct the other 
dreeing ojk ration* on the carcass as it lira in the cradle. The feet and 
i!r»rU»i are remote*! at this [todtion and a container is pruuiJid for 
them in which the) are returned from the dejiartinint. 

A U'ati'A and strnlis* r U al*» provided at the half-hoist jx»ition W 
whuh the * ari-osi is muted front the dressing Ixi). 'flic evixrratioO u 
iK-rfonncd h«rr and the nwrMtdr may carry contamination fruui one 
tartan to unless he i* able to thoroughly clean his haiula and atm* 

aj**l (Itwnlnt hu equipment ll.e floor i» pitched from the {Mention where 
tia- i ar<as» u located on the half-lmi%t tti a drain. A cleanup Iwoe i* 
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provided at this point with facilities to furnish water at temperatures rang- 
ing up to 1S0°F. should it become necessary to disinfect the area due to 
contamination which might occur incident to the evisceration. 

As the carcass is raised to the rail on which it travels to the cooler, the 
hide is completely removed. A chute is provided for the prompt removal 
of the hide from the slaughtering department. Any attempt to load cattle 
hides on trucks for removal from the slaughtering department is avoided 
inasmuch as such handling of the hide creates an unsanitary condition. 
The area in which the carcasses are washed as their final handling before 
entering the cooler is pitched to a drain and enclosed to avoid the splashing 
of wash water from one carcass to another. 

Calves, Sheep, and Goats.— A mechanical hoist is used to convey the 
shackled animal to the bleeding rail. When the animal is shackled from 
an elevated platform it is thrown to the platform as part of the act of 
shackling; this results in additional soilage of the head and shoulders. 
When the animal is shackled and is elevated by a mechanical hoist from 
the floor level, it is immediately raised from a standing position to the 
bleeding rail without any contamination from the floor of the pen. 

The bleeding area is drained similar to that described above for cattle. 
As the carcass proceeds on the dressing rail, any drip from it is caught in a 
depressed and drained area in the floor. The surrounding floor area is 
pitched to this depressed and drained area under the rail. By this arrange- 
ment the cleanup of the floor is facilitated. 

A lavatory and sterilizer is provided both where the head is removed in 
the case of calves and where the carcasses of three species are opened for 
evisceration. Again at the point where the carcasses arc eviscerated a 
lavatory and sterilizer is available for use by the employee who perforins 
the evisceration. 

At those positions where the carcasses arc washed, the area is enclosed 
and drained for control of the wash water. 

Following are vertical and horizontal distances used in slaughtering 
departments for calves, sheep, and goats that contribute to the maintenance 
of clean conditions during the dressing operation: 


Vertical 

Description Distances 

Weeding rails for calves (distance from top of rail to point of application 

of shackle to shackled foot— 30*) II' O' 

Bleeding rails if only sheep are slaughtered O' 0' 

Gambrels or leg hooks from which calf or sheep carcas-vca arc su ‘•landed 

to floor or inspector’s foot platform 7' \V 

Cooler rails, call carcasses Gambrels 7' IV 

al*ove floor 

Cooler mils, sheep carcasses on logs .... .... Hooks of logs 

IV (»' alxne 
floor 

Horizontal 

Description Distances 

Vertical of rail to edge of vi'crra insjx-ction * land . .... 2' O' 

length of rad from point of evisceration to point win re carcara in- 
•pcrlion U completed ... i,' O' 


Km. 71.— Chart allowing minimum distance* allowed for c/piipnunt and «(»rfation« 
In ralf, drfsrp and goat slaughtering dcj»artmcnt* to a**urr rlranly handling of carcaw«w 
dunng the tlmaing operation. 
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Hogs.— The shackling and bleeding of hogs creates considerable dust 
in the air and is quite noisy. The scalding vat and dehairing machine 
produce considerable heat and vapors in the surrounding area. These 
operations, therefore, are segregated from the hog dressing department. 
This is accomplished either by locating them in a separate compartment 
or by using a partition. There is considerable waste water from the scalding 
vat and dehairing machine that is caught in an area pitched to the dram 
and directed to the sewer. Hog hair accumulates rapidly in connection 
with the dehairing operation and facilities are provided for directing this to 
a chute which removes it promptly from the department. 

As the hog carcasses move along the dressing rail they pass over a 
drained, depressed area to which the floor is pitched. This directs all drip 
from the hog carcasses and facilitates the cleanup of the department. 
Lavatories and sterilizers are provided where the heads are dropped for 
inspection, where the carcasses are opened for evisceration, and where 
evisceration is actually conducted. AJ1 areas where washing of the hog 
carcasses is conducted are enclosed and drained to control the wash water. 

Following are vertical and horizontal distances that are used in laying 
out hog slaughtering departments for the purpose of maintaining clean and 
sanitary conditions: 


Description 

Bleeding rail to sticker’s platform . 

Extension of bleeding rail to top edge of scalding vat . 

Dressing rails .... . . . . 

Gambrels (suspending carcasses) to floor (12* trollejs) 

Rails in coolers for hog carcasses with heads removed (12* trolleys) 
Rails in coolers for carcasses with heads attached (12* trolleys) 


Vertical 

Distances 



9' 0' 

10 ' ' 0 ' 


Fig. 75. — Chart showing minimum distances allowed for equipment and operations 
in hog slaughtering departments to assure cleanly handling of carcasses during the 
dressing operation. 


Poultry.— Scalding tanks are constructed and installed so as to preven. 
contamination of potable waterlines anti to permit water to enter contint 
uously at a rate which will accomplish a satisfactory scalding operation- 
The rate of flow necessary to maintain a sanitary scalding operation is 
determined by such factors as class of poultry and* the number of birds a 
minute going into the scalding tank. The* overflow outlet in scalding 
equipment is of sufficient size to permit feathers and water to be carried 
away. The overflow, draw-off valves, and sediment basin drain discharge 
into the floor or valley drain. 

When, individual traj s are used during eviscerating operations, each 
carcass is suspended and a trough of impervious material is provided 
beneath the convenor to extend from the point where the carcass was 
opened to the point where \ iscera has been completely removed. Such 
troughs arc flushed continuouslv by a water spray. 

.Chilling tanks are constructed of metal and arc seamless construction 
with edges rolled outward. Where mechanical devices are not used for 
removing carcasses from the chilling tanks, the tanks are of a size that will 
enable employees to remove poultry without getting inside the tank. 
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Inspection, eviscerating, and cutting tables are made of metal, have 
coved corners, and are so constructed and placed as to permit thorough 
cleaning. 

Water spray washing equipment with adequate water pressure is pro- 
vided to wash thoroughly and efficiently carcasses both inside and outside. 

Watertight metal receptacles are provided for viscera and other waste 
resulting from the poultry eviscerating operation. 

Watertight trucks or receptables are provided for holding and handling 
diseased carcasses and diseased parts of carcasses. These are conspicuously 
marked with the word “Condemned” prominently displayed. 

When mechanical pickers are used, they are so installed as to be accessible 
for thorough cleaning and removal of the accumulation of feathers. 

Viscera Separating.— The handling of the thoracic viscera does not 
present any special problem. Separating it into its various edible parts 
can be accomplished in a clean manner using tables and conveyors of a 
construction that can be readily maintained in a clean and sanitary condi- 
tion. The separation of the abdominal viscera is a more difficult problem 
principally because of the necessity for taking precautions at each step to 
avoid contamination of the edible portions with the contents of the digestive 
tract. 

Facilities that are adequate to properly handle the abdominal viscera 
are provided from the point of evisceration to the final production of edible 
and inedible products resulting from the separating of the viscera into its 
various parts. The viscera separating operations are conducted as close to 
the point of evisceration as is physically possible depending on the rate of 
slaughter. The flow of operations constituting the separating process is 
continuous and there is a minimum amount of manipulation incident to the 
operation. The transportation and manipulation of abdominal viscera 
with its digestive tract contents can be accomplished in a clean manner only 
with the utmost of care. 

The walls and floor are impervious and smooth. The floor is pitched to 
drains so located that cleanup is facilitated. A water outlet or outlets are 
provided depending on the size of the department, for cleanup hose connec- 
tions. 

Cattle.— The cattle carcass is eviscerated directly into a truck in the 
case of a small slaughtering production or for large production on “a 
moving table.” At the time of evisceration the viscera is separated into 
four parts: the thoracic portion, the liver, and two abdominal portions. 
One abdominal portion includes the four stomachs and the other the small 
and large intestines. The viscera is transported by the truck or moving 
table to the point where the separation operations commence. 

The stomach portion is placed on a table sufficiently large to handle the 
volume of operations. In no case are the stomachs permitted to accumulate 
preparatory to handliug. The table is large enough to accommodate the 
number of workmen necessary to handle the particular production. Over 
the table are water outlets having spray attachments that can be used to 
immediately remove any soilage which might occur through seepage of 
digestive contents prior to its evacuation. The caul (omental) fat is 
removed from the stomach i>ortinn and a receptacle is provided for its 
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cleanly handling and transportation to the rendering department. At the 
same time fat called “seam fat” is trimmed from the surface of the omasum 
and abomasum. This fat is also handled in a clean manner along with the 
caul fat. The stomach portion is then separated into a portion consisting 
of the omasum and abomasum which are discarded as inedible and the 
portion consisting of the rumen and reticulum are handled as edible. The 
omasum and abomasum are placed either directly into a chute which 
conveys them to the inedible products department or in a truck which is 
used exclusively for inedible products. 


CalUe Slaughtering Departments 

Vertical 

Description Distances 


Bleeding rail (distance from rail to point of application 
of shackle to shackled foot — 48') .... ... 0 

Dressing rails (trolley length— 15') - 110 

Beef cooler rails (trolley length— 15') .... 110 

Rails for beef in quarters (trolley length— 15') . . . 7 2 

Horizontal 

Description Distances 


Dry area in front of knocking pen ... .... 5 X8^ 

Curb of bleeding area to pritch plates (no header rail) . . 5' 0^ 

Line of drop-offs to line of half hoists (2 beds) ... 16' 0 

Line of drop-offs to line of half hoists (3 beds or more) . 18 ' 0^ 

Line of half hoists to header rail leading to cooler .... 14' 0^ 

Between header rail and carcass washing rail, if parallel . 6' 0 

Between header or washing rails and wall of slaughtering room 3' 0 

Between center lines of dressing beds . ... . 8' 0' 

Between pairs of dressing rails . 4' 0 

Between moving top table and dressing rail at inspector’s 
platform. ....... .... 5' 6' 

Area for sterilizing viscera inspection truck . . 7' X 8' 


Fio. 76. — Principal Minimum Distances. (Rail heights are measured from 
top of rail to highest part of floor ) 


The rumen and reticulum are moved to the end of the table where 
there is a hopper connected directly with the sewer and provided with a 
water standpipe. The contents of the rumen and reticulum are evacuated 
directly into this hopper and the emptied stomachs are placed over the 
standpipe which thoroughly flushes them of their digestive contents. 
Next, there is provided a metal standard resembling an umbrella in shape 
and size. The rumen and reticulum which have been thoroughly flushed 
of their contents are handled as a unit and spread over the convex top of 
this equipment. They are thoroughly washed on both the peritoneal and 
mucous sides under a water spray. At this point the portions which cannot 
be washed clean are trimmed and discarded. The clean rumen and retic- 
ulum go into the preparation of tripe. 

The intestinal portion of the abdominal viscera is placed on another 
table which is also equipped with overhead water outlets for use in washing 
away any seepage of intestinal contents. Here again the table is large 
enough to accommodate the number of employ ccs necessary to take care 


SANITATION IN PLANT OPERATION 


241 


of the production without piling up of the viscera. First, the small intes- 
tine is removed from the mesenteric fat. Beginning at the duodenal end, 
the intestine is cut from the fat at its attachment. The loose intestine as it is 
separated drops to a perforated metal surface over which a spray of water 
continuously ploys. When the employee removing the intestine reaches 
the halfway point, he loops the loose end on a conveyor belt which carries 
the intestine through a stripping machine between two metal rollers. A 
hopper directly connected with the sewer is provided under the perforated 
metal troy and os the intestine is carried into the stripper it passes over 



I*iO. 77. — Equipment for stripping small intestines free of their contents preparatory 
to converting intestines to casings. 


metal bars which permit the intestinal contents to drop through to this 
same hopper. In this manner the small intestine is separated from the 
abdominal viscera, and stripped of its contents without contamination and 
immediate removal of its contents to the sewer. 

The cecum is next removed from the abdominal viscera and its contents 
are thoroughly Hushed from it by placing it over a standpipe that discharges 
water into it. 

^ The remaining portion consists of the mesenteric fat and the large intes- 
tine minus the cecum. The lumen of the large intestine is Hushed entirely 
clean of its contents by directing water under pressure into it at one cud 
and discharging the other end directly into a hopj>cr connected with the 
sewer. The large intestine is then putted free from the mcM-nteric fat, 
10 
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After being examined carefully for any possible soilage the mesenteric fat 
is conveyed to the rendering department. 

Calves, Sheep, and Goats. — The viscera is separated into three parts 
consisting of the thoracic portion with the liver attached and two abdominal 
portions. The two abdominal portions, because of the contents of their 
digestive tract, are required to be liandlcd in such a way that there will 
be no contamination of the edible portions. 

Generally, the only part of the stomach portion that is saved for food 
is the caul fat. Occasionally the rumen and reticulum of calves, sheep, or 
goats are saved for human food in which case they are handled the same 
as the comparable organs of cattle are handled. The abomasum of very 
young calves is sometimes saved for the manufacture of rennin. 



Fig. 78. — Pan tvpc "moving; tabic” for conveying and inspection of hog viscera and hog 
heads: a. Pan for holding the head; b, pan for viscera; c, disinfecting cabinet. 


The small intestine is pulled from the mesenteric fat. It is conveyed 
mechanically through a stripper between two metallic rollers. As the 
intestines are conveyed to the stripper they pass under sprays of water 
which wash their contents directly into a hopper connected with the sewer. 

The large intestines are not usually saved for any edible purpose. The 
mesenteric fat is remov ed from the large intestine. This fat is examined 
for cleanliness after which it is removed to the edible rendering department. 
The large intestine with its contents is removed to the inedible products 
rendering department. 

Hogs- —The thoracic and abdominal viscera are removed intact from 
the hog carcass. In a plant of large production, the viscera is carried on a 
moving table from the point of evisceration to the place where the viscera 
separation begins. In a small plant, the viscera is first placed in a pan for 
inspection after which it is lifted to a table for separation into its various 
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parts. First, the lungs are removed and handled as inedible. Next, the 
heart, liver, and spleen are removed and saved as edible products. 

Of the abdominal viscera, the stomach is first removed and immediately 
emptied of its contents. The stomach is emptied into a hopper directly 
connected with the sewer and provided with a water standpipe over which 
it is thoroughly washed both inside and outside. Each stomach is thor- 
oughly cleaned individually if it is to be saved as an edible product. The 
caul fat is removed at the same time as the stomach and it is examined 
thoroughly for cleanliness before it is conveyed to the edible rendering 
department. 

The small intestines are then pulled from their attachment to the mesen- 
teric fat. As the intestine is pulled, it is conveyed directly through a 
stripper which squeezes out its contents between two metal rolls. The 
intestine is conveyed to the stripper under water sprays and as the intestine 
approaches the stripper it passes over bars placed at right angles to the 
intestine which permits the intestinal contents to drop into a hopper directly 
connected with the sewer. 

Wien portions of the large intestine are saved for chitterlings, they are 
flushed of their contents and after being opened for their entire length 
they are thoroughly cleaned both inside and outside. The terminal portion 
of the large intestine of larger sizes is sometimes saved for casing manu- 
facture after being thoroughly flushed of its contents. In any case, the 
large intestine is removed from the mesenteric fat and this fat, after being 
examined for cleanliness, is taken to the edible rendering products depart- 
ment. 

Refrigerating Departments.— Fresh meat is chilled as rapidly as possible 
and this constitutes the only method of combating spoilage and decomposi- 
tion that does not change the character of the meat. Other methods of 
preventing spoilage and decomposition of meat, such as by salting, smok- 
ing, or drying, alter its character. The chilling is done promptly and 
thoroughly to reach a temperature not higher than 32° to 35 °F. throughout 
the meat in what is called the initial stationary phase during which there 
is no bacterial increase. The refrigeration facilities, therefore, are adequate 
to handle the maximum meat production for the particular plant. There 
is refrigerated space available for each carcass immediately after completing 
the dressing operation and sufficient room in the refrigerated space to 
permit placing the carcasses so that there may be free circulation of air 
between them. 

Refrigeration.— Mechanical refrigeration has entirely replaced natural 
ice in the packing industry in the United States. There were a few remain- 
ing large refrigerated rooms for meat using natural ice until as late as the 
l‘.)20*s. lairge quantities of ice were placed in drained waterproof overhead 
hunkers. Such a hunker would have a high side and a low side. The warm 
air would rise in the space between the wall of the cooler ami the high 
side of the hunker pissing over the top of the side into tin* hunker where 
it would 1 h* ('lulled by coming in contact with the nv and the chilled air 
nould drop over the low side of the hunker into the > juice where the meat 
hung. This same air movement occurs where refrigeration coils are 
in the hunkers. 
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Mechanical refrigeration is based primarily on the principle that to 
convert a liquid to a gas requires the expenditure of a definite amount of 
energy. This energy is in the form of heat. There arc two measures of 
heat, one deals with the intensity of heat, the other with its quantity. 
Temperature is a measure of intensity and is expressed usually in degrees 
Fahrenheit or degrees Centigrade as registered by a thermometer. _ The 
quantity of heat is measured by British Thermal Units. A B.T.U. is the 
quantity of heat necessary to raise the temperature of I pound of water 1 v • 
It requires heat to melt icc or boil a liquid and change it to vapor. When 
such change is brought about the necessary heat must be forthcoming from 
some source. In the case of refrigeration the heat is absorbed from the 
surrounding objects and, of course, the temperature of those objects is 
thereby lowered. The heat required to change a liquid into gas is called 
“latent heat*' or internal heat to distinguish it from “sensible” or observ- 
able heat. The latent heat required varies with different substances. For 
vaporizing water it is 970 heat units; for ammonia it is 555 heat units; for 
sulphur dioxide about 170 heat units. 

Liquid anhydrous ammonia under 180 pounds pressure will boil at 9a 
F., under 100 pounds pressure it will boil at <U°F., under 15.65 pounds at 
0°F. f and under atmospheric pressure it will boil at minus 27°F. Liquid 
anhydrous ammonia can be made to boil or vaporize by simply lowering 
its pressure which is another principle made use of in refrigeration since it 
must absorb heat when it boils. 

Conversely, when ammonia gas is compressed bv putting it under in- 
creased pressure, its temperature will rise. If, then, while still under 
pressure its temperature is reduced to a definite critical point by a cooling 
medium and if its latent heat is extracted, the gas will return to a liquid. 
This is what happens in an ammonia condenser. 

It is possible to use for a refrigerant any substance which exists as a 
liquid at normal temperature and at either high or low pressure, and which 
exists as a vapor at low temperature and low pressure. There are a number 
of substances in use as refrigerants but, for several reasons, anhydrous 
ammonia is best adapted for most cases and is most generally used com- 
mercially. 

There are two general systems of ammonia refrigeration, namely, the 
compression system and the absorption system. In an ordinary compres- 
sion system of refrigeration the cj cle of operations is as follows: Liquid 
ammonia in the liquid receiver is forced under relatively high pressure 
through a pipe to a valve called the expansion valve which is located at 
the entrance to the cooling coils in the medium to be refrigerated. When 
the expansion valve is partially opened the liquid ammonia is allowed to 
flow into the lower pressure of the cooling coils, and the ammonia is released 
of the high pressure, it immediately begins to boil and in doing so absorbs 
enough heat from the medium to supply the latent heat necessary' to 
vaporize the ammonia. The ammonia vapor thus formed flows at low 
pressure through the main suction pipe to the ammonia compressor. In 
the compressor the gas is compressed into smaller volume which raises ite 
pressure and temperature. This hot gas is discharged into the amm onia 
condenser which consists of a bank of pipe coils over which cold water is 
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showered to cool the ammonia. The water absorbs the latent heat of the 
hot high pressure ammonia gas and it goes back to the liquid state flowing 
under pressure into the liquid ammonia receiver completing the cycle. 

The absorption system starts the same way with liquid ammonia in the 
receiver under high pressure. The liquid ammonia is allowed to expand 
in the same way in the cooling coils at a reduced pressure. It vaporizes 
and takes up heat the same as in the compression system. From this 
point on the operation is somewhat different. The low pressure ammonia 
gas is drawn through the suction pipe to an absorber in which there is a 
weak solution of ammonia in water. Here the gas is absorbed in the 
water, producing a strong solution of ammonia. From the absorber the 
strong solution of ammonia is pumped to a generator which is a steel 
cylinder containing steam coils. In this cylinder the strong ammonia 
solution is heated and the ammonia gas is driven off at high temperature 
under pressure leaving a weak ammonia solution behind. The ammonia 
gas is condensed in a pipe coil condenser under a spray of cold water the 
same as in the compression system and the liquid anhydrous ammonia 
under pressure returns to the receiver completing the cycle. When the 
ammonia vapor is being absorbed in the absorber it gives off its latent 
heat of vaporizatiou and the absorber is kept cool by a circulation of cold 
water. The weak ammonia solution left in the generator is returned to 
the absorber to absorb more ammonia gas. In the absorption system the 
absorber takes the place of the ammonia compressor used in the compression 
system. 

In refrigerating systems in which it is not desirable to expand the am- 
monia directly in the piping in the coolers, the coils are located in a tank 
of salt brine, or calcium chloride brine which is chilled to low temperatures 
and the brine then used as the refrigerant. Salt brine of 1 .2 specific gravity 
will freeze at 0°F. Calcium chloride brine of 1.2 specific gravity will 
freeze at — 10°F. At 1.25 specific gravity calcium chloride brine will freezeat 
— 32°F. and is sometimes used to maintain freezers as low as — 25°F. 

Brine Sprays.— A high rate of refrigeration is obtained by using a spray 
of refrigerated brine. Quick chilling is accomplished by rapid circulation 
of air at low temperatures and this is done efficiently by sprays of refrig- 
erated brine that have a strong inductive action. Their effectiveness is due 
to the large aggregate surface of the innumerable droplets which make 
intimate contact with the air through which they move. 

Brine sprays are used in unit coolers, overhead ducts or decks, and in 
vertical side wall chambers. The vertical side wall chambers are used when 
there is not enough head room available for overhead installations. The 
brine spray nozzles are located at the top of such a chamber and the spray 
is directed downward. The air is drawn in through the top of the chamber 
by tiie downward motion of the spray and becomes chilled as it parses 
through the spray and is discharged from the bottom of the chamber. 

Brine sprays in overhead installations such as ducts and decks are 
adjusted so that the spray will not overshoot the duct or deck ami joss 
down into the room with the chilled air. This system is not effective when 
the duets are short or the decks are narrow. In any case, the system 
requires constant attention to avoid the brine spray contaminating meat 
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and to control the corrosion of metal equipment in the refrigerated compart- 
ment. _ 

The spray ducts and decks are well insulated. If not well insulated the 
warm air from the carcasses will strike the lower side of the duct or deck 
condensing the moisture from the warm air and the condensate will drip 
on the meat. This equipment is also carefully waterproofed to avoid 
leaks. * . . 

Because of the difficulty of controlling the brine spray in the vertical side 
chambers and in the ducts and decks to avoid contamination of meat with 
brine and the excessive corrosion of metal, this type of refrigeration is 
gradually being replaced by unit coolers. These coolers discharge refriger- 
ated air at high velocity. This accomplishes an effective chilling of the meat 
and it avoids the condensation of moisture on the walls, ceilings, and 
equipment which is usually difficult to control in most refrigrated spaces. 
These unit coolers operate by blowing air past refrigeration coils in a metal 
housing. Refrigerated brine is showered over the coils to keep them de- 
frosted and this brine is collected in a reservoir and used again and again. 
The cooler is equipped to eliminate any brine which might be picked up 
by tbe air as it passes the coils and before the air is discharged into the 
room. The units are made of non-corrosive metal which facilitates their 
cleaning and they are installed in the vicinity of a floor drain which controls 
any liquids which might escape during their operation. 

Unit coolers discharging refrigerated air at high velocity present an 
additional defrosting problem. This is true particularly of such units used 
in freezer rooms. Ethylene glycol has proved to be an effective defrosting 
agent. However, care must be exercised to assure against the ethylene 
glycol entering the room atmosphere. Investigations have indicated that 
no harmful amount of ethylene glycol will be present in the atmosphere 
of the room if the temperature of the air at the discharge point from the 
blower is not higher than 10° F. 

Defrosting.— “When the refrigeration coils are used as the source of 
refrigeration in a cooler they require periodic defrosting. This is usually 
accomplished by turning off the refrigeration and manually removing the 
accumulated ice from the coils. The meat in the cooler is protected from 
contamination that might result from this ice falling on it. This is ac- 
complished by having the refrigeration coils when located overhead placed 
in watertight bunkers so equipped that the accumulation of ice can be 
removed without passing through the area in which the meat is located and 
these bunkers are also supplied with drains for carrying off the water from 
the melted ice. The refrigeration coils are sometimes lined up against the 
walls of the cooler. In such cases they are placed over a curbed and drained 
area which confines the ice and drains off the water accumulating from the 
melted ice. 

The gutters beneath wall refrigeration coils in freezers tend to become 
cluttered with snow and ice when the coils are defrosted. This can be 
crtcmmic by providing a heating unit for the gutters. Such gutters are 
constructed with a ? inch hot water line embedded about If inches below 
the gutter surface. 

During the defrosting, water at approximately 150° F. is run through the 
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hot water line embedded in the gutter until the gutter is completely clean 
of ice and snow. This usually requires about one-half hour, unless an 
especially large amount of snow and ice has been allowed to accumulate. 
When properly used, this gutter warming device does not adversely affect 
the refrigeration in the area. 

Carcass Cutting. — The cutting of carcasses into their primal parts is 
done under refrigeration so that the meat will not lose its chill as it is 
prepared for distribution to the trade. The rail heights for conveying the 
carcasses through the refrigerated compartment are the same as those given 
for the slaughtering department. The rails are cleaned regularly to 
eliminate any corrosion or any particles which might drop onto and 



Fig. 79. — Truck of metal construction used for transporting edible fats from the 
slaughtering and cutting departments to the rendering department. 


contaminate the meat as it is conveyed suspended from trolleys. The 
cutting tables and other equipment used for handling the meat are made of 
rust-resistant metal provided with removable cutting boards. The metal 
equipment and the cutting boards are of such size as to permit their being 
easily handled and readily cleaned. The lloors are provided with drains so 
located ns to facilitate hosing down the floor periodically, anti conveniently 
located hose outlets are provided for this purpose. Sawdust is not used 
on the Htx)rs in departments where meat is chilled or cut. Sawdust is a 
source of contamination of the meat with dust raised by the movement of 
meu or meat bundling equipment. It also interferes with cleaning the floor 
by washing. 
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As the carcasses are cut into their primal parts, meat cuts and trimmings 
accumulate rapidly. Sufficient equipment for handling the products of the 
meat cutting operation is necessary and adequate floor space for the equip- 
ment is provided. ^ . 

Small containers of hot water are provided to free the butchers' knives 
of accumulations of fat. These containers require attention to maintain 
them in a clean condition and the insulation of the steam pipes used to beat 
the water is protected to avoid its becoming soiled and grease soaked. 

Meat cuts and meat trimmings are frequently packed directly in shipping 
containers in the meat cutting department. Space for holding a day s 
supply of these containers is provided so that they will not become soiled 
before being used. Only clean containers are used, and strong, water 
resistant paper is employed to protect the meat from rough wood surfaces 
such as the inside of slack barrels or from the lint of burlap covers. 

Edible Rendering Department.— The clean, edible fats derived in con- 
nection with the dressing of the carcasses in the slaughtering department 
and from the cutting of the chilled carcasses into their various parts are 
brought to this department to be converted into edible rendered fats such 
as lard and oleo stock. The edible fats are transported to the rendering 
department either by trucks or chutes. The trucks are of metal construc- 
tion and of the kind that can be readily maintained in a clean condition. 
The chutes are also of metal construction and consist of sections that are 
demountable and easily handled for daily cleaning. 

The rendering equipment is of sufficient capacity to readily accommodate 
the volume of edible fat produced in the plant and this refers particularly 
to the fats derived from the carcass dressing operation which retain their 
body heat and will decompose quickly if not rendered promptly. It is 
important that the production of edible fat from the cutting department 
move promptly into the rendering tanks since it otherwise tends to cause 
congestion in the refrigerated compartments and it cannot be permitted 
to stand around in unrefrigerated areas where it will lose its chill and 
deterioration set in. 

The equipment used for handling the edible fats and the location as well 
as the design of the charging opening of the rendering tank are such as to 
facilitate the transfer of the edible fat into the tank without danger of 
spillage and resultant contamination of the fat by contacting the floor. 

The charging opening or head of the tank is usually located one floor 
level higher than the bod\ of the rendering tank to facilitate the loading 
operation. The head of the tank extends up through an opening in the floor 
with several inches of clearance between it and the sides of the opening. 
The floor surrounding the opening is provided with a flange extending at 
least 8 inches above the floor level. This construction avoids any floor 
liquids from the higher floor level passing down through the opening to the 
lower floor level. It also permits vibration of the tank which frequently 
occurs during the rendering operation and facilitates the cleanup where 
the tank passes through the floor. Experience with heads of tanks set 
solid in the floor has been unsatisfactory since the vibration of the tank 
tends to open up the seal between the side of the tank and the floor resulting 

i the seepage of liquids down around the tank creating an insanitary 



SAXITATIOX IX PLANT OPERATION 


249 


condition with the leaking of floor liquids from the high level to the floor 
below and an unclean condition where the head of the tank passes through 
the floor. 

Rendering Equipment .— Open Kettle.- This consists of a large steam jack- 
eted kettle open at the top. The raw fats are hashed before being placed 



Fla. 80. — So-called “steam rendering tanka’* umh! for rendering fata by injection of 
steam directly into the content*. 

in the kettle anti as the fat is rendered from the ti^ue by the heat from 
the steam jacket, the moisture passes olf to the air. Generally, there is 
some agitation of the fat while it is being rendered. The rendering is 
complete when the moisture has l>een completely cooked away and the 
rendered fat separated from the dry tissue libers. This method of rendering 
is employed in prrj wring kettle rendered lard. 
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Another type of open kettle is used in rendering oleo stock from edible 
beef and mutton fats. These kettles are provided with a hot water jacket 
instead of a steam jacket. The fresh fats are hashed Ixffore being placed 
in the kettle and are agitated during the rendering process. The object 
is merely to separate the rendered fat from the animal tissues by heating 
without any attempt to drive off the moisture. The moisture and tissues 
are settled out by scattering salt over the surface of the rendered mass and 
the supernatant rendered fat is drawn off. 

The agitators used in this type of rendering equipment. usually consist 
of paddles that revolve about a vertical shaft. This shaft is motivated by 
overhead gears. The overhead gears and shafts require attention to keep 
them free of particles that might drop into and contaminate the edible 
product being rendered in the tank, and drip pans are provided to catch 
any oil that might otherwise drop into the tank. These drip pans are 
given regular attention to see that they are properly located and in place, 
and that they are kept free of extensive accumulations of oil and other 
debris. 

WTiere vats of cold water are used to chill and float the fresh fats to the 
hasher and open kettles, the water is changed at frequent and regular 
intervals to assure that it is always clean and fresh and the tanks are of 
such construction that they can l>e readily cleaned. Attention is given 
particularly to cleaning the refrigeration coils that are submerged in the 
water. Not all of the fat placed in the tank floats to the hasher and open 
kettle. Some of it sinks to the bottom and when the tank is empty atten- 
tion is given to these “sinkers” to detect and condemn any that have become 
unfit. 

Steam Rendering Tanfo .— 1 These are vertical cylinders constructed of 
heavy steel. They are like boilers in that they must withstand the high 
steam pressure that is built up in them during the rendering process and 
they are subject to considerable corrosion. The depth of the tank is 
usually a little more than twice the diameter. Steam is injected directly 
into the product in the tank until a pressure of at least 40 pounds is 
developed. in. the. tank. The. cooking oS tivi maAsrioA by diresA. ■contact with 
the steam distinguishes this method of rendering from all others. Before 
being used for rendering the tanks are thoroughly cleaned by washing them 
out. This is done generally with the use of a caustic solution. The tank is 
then filled about a third full of water and the fresh fats to be rendered are 
loaded in it up to within about 2 feet of the top. 

If the operation of rendering has been carried on successfully, the 
contents of the tank will have separated into three laj ers of product: the 
tissue fiber and other debris in the bottom, tank water in the middle, and 
lard on top. When the loading has been properly done the line of demarka- 
tion betw een the lard and the tank water is approximately where the draw- 
off cocks are located. If for any reason this line of demarkation is above 
or below the draw-off cocks, the right levels can be attained either by the 
addition of water to the rendering tank or by the removal of tank water 
from it. 

After the lard has been drawn off down to the level of the upper cock, 
water is gradually taken from the rendering tank and the line of demarka- 
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tion between the lard and tank water is brought slightly below the lower 
draw-off cock. If this operation is carried out carefully, nearly all of the 
lard can be removed from the rendering tank without contamination from 
the tank water. 

The contents of the rendering tank remaining after removal of the lard are 
dropped into a tank placed immediately beneath. This material consists 
of a mixture of fiber and tank water with a small amount of rendered fat 
and partially cooked material. The mixture is heated to the boiling point 
and allowed to stand until the clear fat and partially cooked material have 
risen to the top of the tank. These are carefully skimmed and the rendered 
fat is separated from the partially cooked material. 

During the rendering operation steam is vented from the top of the tank 
for the purpose of avoiding the development of an air pocket in the tank. 
This steam is not permitted to discharge into the rendering department 
but is vented into a pipe which directs it to the sewer. 

Dry Rendering .—' This is accomplished in a large, horizontal, steam jack- 
eted tank equipped with agitators revolving on a horizontal shaft extending 
the length of the tank. Vapor lines connect these tanks with condensers 
which make it possible to conduct the rendering operation under a partial 
vacuum. This accomplishes two things, the principal one being to render 
the fat at comparatively low temperatures ranging from 180° to 200 °F. 
and the other the rapid removal of moisture from the product. The render- 
ing is completed when the moisture is completely expelled from the product 
and the rendered fat has been separated from the tissues. 

The tank is thoroughly cleaned and attention is given particularly to 
the agitators to see that they are clean on all sides. The condensers are 
carefully maintained in operating condition for the efficient removal of the 
moisture from the tank, the maintenance of a vacuum in the tank, and the 
control of odors which arc condensed along with the vapors and carried 
off to the sewer. 

Equipment for Handling Rendered Fat.— The rendered fat as it leaves the 
tank requires settling to remove moisture and tissue particles which are 
drained off with it from the rendering tank. These settling tanks are equip- 
ped with heating coils to maintain the rendered fat in liquid condition 
so that the settling may be facilitated. The tanks receive regular attention 
to maintain them in a clean condition and cleanup is particularly thorough 
where the heating coils are located. 

Storage tanks are also necessary to provide a reservoir between the 
rendering operation and the shipping of the rendered fats from the estab- 
lishment. These tanks are also provided with heating coils, however, the 
fat is not maintained in a heated condition but it is necessary to melt the 
fat when it is punqxsl from the storage tank. The cleanup of the storage 
tank is quite similar to that of the settling tank. 

The pipelines, pumps, and valves used to convey the rendered fat are 
demountable and maintained in a clean condition. The distribution 
svstem umxJ for handling rendered fats in the establishment is under con- 
stant examination to detect any point along the line where the product 
might stagnate and spoil. An accumulation of sjxnlml rendered fat anv- 
w he re m the s\ stem can contaminate a large quantity of product. 
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Rendered fat tends to develop a grainy condition if ‘“^hen 

readily pick up any particles or moisture from the surrounding air. 



Refining.— The refining of edible rendered animal fats consists principally 
of treatment with alkalies, mixing the fats with filter aids, and filtering ou 
the filter aids. The equipment consists of tanks and filters. The tanks 
are large and open top. They may be equipped with coils for heating tne 
"rendered fat and with agitators for stirring it. The cleanup of these tanks 
and their auxiliary equipment is accomplished the same as with other fa 
handling tanks in the rendering department. The filter presses used to 
filter the rendered fat sometimes consist of a series of plates and use many 
la%crs of cotton duck material called filter cloths. It is necessary to dis- 
mantle these filter presses regularly to clean the plates and replace the filter 

C '°ffke Residue Resulting fromRendering.— The tissue remaining afterdraw- 
ing off the rendered fat in the various rendering processes contains a 
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substantial amount of fat. In the case of the residue from wet rendering, 
there is also present a large amount of moisture. 

The residue from the wet rendering, after being heated and allowed to 
settle for the purpose of drawing off the rendered fat that rises to the top, 
is conveyed directly to the inedible rendering department where it is retorted 
along with inedible materials to reclaim as inedible rendered fat any of its 
fat content. 

The residue resulting from the dry rendering processes contains a 
considerable amount of rendered fat. This is extracted by pressing either 
in a hydraulic press, a screw press, or an expeller. The hydraulic and screw 
press are of rather simple construction and are readily cleaned, however, 
it is necessary to dismantle the expeller as part of its cleanup. 

Curing Department. — The air in curing departments tends to become 
saturated with moisture and as a result the walls, ceilings, and floors are 
at times quite damp. Regular and thorough cleanup in this department is 
necessary to control the growth of mold and prevent the production of a 
slimy condition on the surfaces of the wall and ceiling. These surfaces 
are, therefore, of impervious material as well as the floors which are pitched 
to drains so located as to facilitate cleanup and prevent accumulation of 
floor liquids. 

Curing is conducted under refrigeration usually at about 38 °F. This is 
necessary to prevent spoilage of the meat while it is undergoing the process 
of curing. In any case, the action of the curing materials on the meat only 
gives it a relative stability, and it is necessary not only to cure meat under 
refrigeration but also to hold the cured meat in a refrigerated condition 
during its storage incident to distribution to the trade. 

Frozen fresh meats are frequently brought to the curing department, 
and it is necessary to defrost such meats before being subjected to the curing 
process. Space and equipment specifically provided for the defrosting of 
meats are necessary in order to avoid congestion of the curing department 
and assure that the defrosting will be done under sanitary conditions. 
Furthermore, the defrosting of the frozen meats is done under careful control 
to assure that certain of the meats will not completely lose their chill and 
enter into the first stages of decomposition. The defrosting of meats in 
warm rooms is dangerous in this connection since part of the meat will tend 
to lose its chill while the remainder is still frozen. 

The tiefrosting of meat is accomplished either by spreading it on racks 
or by placing it in tepid water. During the defrosting of meat, juices tend 
to separate from it. The meat, therefore, is so arranged on racks that the 
juices will not drip from one piece of meat to the other and the racks are 
located over a drained area so that the juices will pass directly into the sewer 
and cleanup of the area will be facilitated. When the defrosting of the 
meats is conducted in warm water, the water is usually agitated to facilitate 
the defrosting. This water takes up the meat juices as the meat thaws out 
ami it is necessary, therefore, to change the water at regular intervals so as 
to maintain clean conditions during the defrosting operation. 

Curing Materials. —Salt is inspected for cleanliness when it arrives at 
the establishment. It is examined for indication that it had been handled 
under clean conditions prior to its arrival at the meat packing plant. The 
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presence of lint, vegetable matter, soil, ami the like justify its rejection for 
use as a curing material for meat. Care is exercised to see that the salt is 
handled under clean conditions after it is received at the establishment. 
If the salt is dumped directly into the vat where it is to be dissolved in water 
for pickle manufacture, the opening into the vat is so constructed as to 
guard against the entrance of any contaminant through this opening. In 
some cases the salt is stored in bins from which it is taken to be used for 
several purposes in the plant. Such bins are so constructed that the salt 
can be dumped from the bin through a hopper directly into the hand trucks 
or other equipment for transporting the salt about the establishment. It 
is difficult to avoid the contamination of the salt when a storage bin is so 
arranged as to require a workman to enter it for the purpose of shoveling out 
the salt. 

The nitrates, nitrites, and sugar are handled in containers that protect 
the contents from soilage and they are stored under clean conditions m the 
plant. The nitrates and nitrites are potentially harmful materials and care 
is exercised to assure against the accidental inclusion of excessive amounts 
of these materials in meat products. It is usually necessary for them to 
be kept under lock and made the responsibility of a particular plant em- 
ployee. 

Pickle Manufacture.— This consists of putting the salt in solution and 
clarifying the solution by settling and filtering. The vat in which the water 
is injected into the salt serves also as the first settling vat. That being 
the case, it is necessary to clean it out at regular intervals. The filtering 
device is one that is readily demountable and the filtering materials are such 
as to permit ready and thorough cleaning. In this connection filtering 
cloths are preferred to sponges as the latter do not lend themselves to thor- 
ough cleaning. 

The settling and filtering of the salt solution incident to the preparation 
of pickle have for their purpose the removal of insoluble materials that may 
be present in the salt. This method of handling, however, does not justify 
the use of unclean salt in pickle manufacture. 

Pickle that had been used for curing meats is sometimes reclaimed and 
used again. The curing pickle left after meats have been removed from the 
cure still retains a considerable proportion of the curing ingredients which 
can be used again. This reclamation requires very careful handling if the 
pickle is to be used with safety in subsequent curing. 

The usual system is to boil the used pickle, settle it overnight, skim the 
surface, remove the settlings, then filter and immediately chill it to a 
temperature of 26° to 28 °F. At the same time it is raised to 100° Salometer 
by the addition of salt. The equipment used for reclaiming pickle is thor- 
oughly cleaned between each batch. 

Pumping Equipment. Large cuts of meats, such as hams, shoulders, 
and beef briskets, are injected with pickle into their interior. This is done 
by forcing pickle into them through a large hollow needle which is inserted 
' l ccp into the meat and particularly to points along the bones of hams and 
boulders. It is important that this pickle be free from contaminant 
ccause otherwise each injection of pickle into the meat would amount to 
.n innoculation of the meat with dangerous organisms. Accordingly, the 
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container holding the pumping pickle, the line from this container to the 
pump, the pump whether manual or mechanical, the line leading away 
from the pump, and the needle are maintained in scrupulously clean condi- 
tion. 

Curing Equipment.— This refers to the tierces, hogsheads, vats, and 
boxes in which the meat is placed with the pickle. It is preferred that these 
containers be movable and of a size that can be readily handled. This 
permits them to be taken from the curing department to the equipment 
cleaning area to be cleaned following the completion of the cure of each 
batch of meat. Attempts to clean equipment in the curing department 
create unsatisfactory conditions there. 

Curing equipment is never connected directly with the sewer. This 
avoids their interior becoming contaminated should there be any backing 
up in the sewer lines due to stoppage. Also there should be no continuity 
between the interior of meat handling equipment and the drainage lines. 

Curing equipment is made of wood, galvanized metal, and stainless 
steel. Stainless steel curing equipment is most easily cleaned and main- 
tained in a sanitary condition. Wooden equipment can be maintained in 
a clean condition so long as it is in good repair. 

Wooden curing vats require reconditioning from time to time. They are 
taken to the cooper shop where they are washed thoroughly and permitted 
to dry out before commencing the reconditioning process. The inner sur- 
face of the vat is first gone over by a heavy duty flexible disc sander with 
a 5 inch bevel gouging planer head. This is to remove slivers, blisters, 
badly discolored wood and ridges from the inner surface of the vat. This 
surface is again gone over with a 9-inch open coat fiber combination oxide 
disc which accomplishes a smooth, clean surface. The outer surface of the 
vat is sanded to remove loose slivers from the staves and corrosion from 
the hoops. Badly rusted hoops are replaced with new galvanized ones. 
The vat is then flushed with dean water and steamed to remove partides 
of wood and dust and it is ready for use. 

Galvanized metal is very extensively used, principally for curing bacon 
in what are called “bacon boxes.” Galvanized metal tends to corrode 
and form a surface of white crusts in the presence of pickle. This can be 
controlled through a method of cleaning and surface protection that main- 
tains these bacon boxes in a satisfactory sanitary condition. The galvanized 
metal box is dipped in a series of two vats, the first containing a hot solution 
of an alkali detergent sudi as sodium carbonate, sodium metasilicate and 
sodium hydroxide at 150°F. and the second a solution of an acid cleaner 
such as sodium bisulfate or monosodium sulfate at 130 °F. The box is 
rinsed thoroughly before being placed in the first solution so as to keep the 
solution as clean as possible. The box is permitted to soak for twenty 
minutes in the first solution after which it is removed and placed in the 
second solution. It remains in the second solution from twenty to thirty 
minutes, depending on the degree of corrosion on the box. 

When tile corrosion becomes softened, the box is hoisted from the solution 
and immediately brushed with a metal sponge. The eorrodon is easily 
removed if the box is brushed while It is warm and wet. After the corrosion 
U completely removed the box is thoroughly rinsed and it is heated by plae- 
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lug it over a steam jet The 

facilitate its drying before tl« • P™ te ^ , . b ® ; 5 coatc d on all surfaces 
As soon as it is dry and while s 11 consUt3 of a mixture of 
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contaminate the product. 



Dry Salt Meats.-Not all meats are cured by immersing them S 
Som? are cured by rubbing them on all s.des with a -mixture o f “ of 
other curing ingredients. These meats are then stacM between 1 y ^ 
the curing mixture. Such meats are stacked on racks well ab ° , iqu ;ds. 

so that the bottom of the stack will not be contaminated by “ oor ^ e q tiines 
Cured Meat Stotaee.- After the meats i have been cured it m ^ 
becomes necessary to accumulate stocks of cured meat incident 0 

bution_to the trade. TTiey 
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to 38°F. depending on the length of time they iu« t» "T rn „., t3 ar e 

does not exceed thirty days at such temperatures. The cured m e 

stored in bins that are demountable and hold the meat at least 1 , 

the floor. Following the removal of the meat the bin is disma 
taken from the refrigerated department to the equipment^ clean S , 
where the sections are thoroughly cleaned and aired before being 

to the refrigerated department. . . „i~house 

Smokehouses.— The smokehouse and the approach to the sm 
arc constructed so that they can be readily cleaned. The appro 
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the smokehouse, or as it is sometimes called, the “smokehouse alley/* 
where the cured meats are hung before being placed in the smokehouse is 
drained to take care of the drip from the cured meats. This area is also 
vented so that the smoke as it escapes from the smokehouse when the 
doors are opened will pass to the outside rather than enter the meat 
processing departments adjacent to the smokehouse area. The walls and 
overhead construction of this area are of impervious material which will 
permit their being washed down as part of the cleaning operation. 

The interior of the smokehouse is smooth and impervious. This is neces- 
sary to permit the walls being washed down with caustic solution to remove 
accumulations resulting from the smoking operation. The floor of the 
smokehouse is impervious and drained so that the wash water may pass 
directly into the sewer. When a smokehouse is more than one floor level 
high and it is entered from each floor level, care is exercised to see that 
the meat hanging in the lower level is not contaminated as a result of 
traffic in and out of the smokehouse at the higher level. 

Sometimes steam is injected into the smokehouse to mingle with the 
smoke during the smoking process. When this is done the amount of steam 
is so adjusted that it will not result in condensation on overhead structures 
with resulting drip and contamination of the meats being smoked. 

Sausage Department.— Owing to the large variety of meat food products 
prepared in what is usually called the sausage department and the 
various processes to which a large volume of meat is subjected in tins 
department, careful attention is given to the layout of the department and 
flow of operations in it. The maintenance of standards of cleanliness is 
possible only if adequate equipment and space is provided for each proces- 
sing operation. 

The walls, floors, and ceilings are of impervious material that will permit 
thorough cleanup following each day’s operation, and floor drains are 
provided. The equipment is of rust resisting metal construction so de- 
signed as to permit ready and thorough cleaning. Tools such as shovels, 
paddles, knives, and the like are of metal construction and have no crevices 
in which meat juices or meat particles accumulate and decompose. Con- 
tainers, such as pans, tubs, and pails that arc used for conveying meats, 
cereals, condiments, and the like, are placed off the floor on racks or trolleys. 
This method of handling so-called “tipping” containers avoids the con- 
tamination of the meat products with floor liquids that might otherwise be 
picked up by them and drain off into the food. 

Chopper.— The plates and knives of chopping equipment are demountable 
to facilitate thorough cleanup following each day’s operation. The knives 
are so constructed that there are no crevices in the plate in which they are 
set where meat particles and meat juices might gather and decompose. 
The knives in some classes of chopping equipment rotate at high speed. 
Precautions are taken to see that these knives are in good repair so that 
particles of metal from broken knives will not contaminate the food. Also, 
these knives rotating at high »i>eed sometimes splinter when they hit hard 
particles such os a piece of bone. At such time the equipment is immediately 
stopped and the meat contaminated with metal splinters is eliminated. 

17 



o 58 SASIT.ITIOS IS I‘I..\ST 0PK11ATI0X 

' Removable bushings and sleeves ou «« •£££&££ 
tend to accumulate a consulcrablc amount of me t t ()f thc regular 

Cl The uonn or feeder screw of most meat 



some imper ious material. This filling is cheeked regularly to detect anj 
crack, flaw, or faulty construction that would result in an accumulation 


putna material. „ui«*nn 

Staffer.— The sausage stuffer consists of a cy linder with a remo\ able p> 
and in the cylinder is a snug fitting piston which forces the meat thro g 
the stuffing horn- Tlie top is removable and the horn and its valve 
demountable. These are dismantled and cleaned thoroughly after ea 
day’s operation. There is a cleanout opening at the bottom ot 
c\ finder. This opening which is covered by a tight fitting plate permits 
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spection of the back side of the piston to detect any meat or meat juices that 
might have passed around between the piston and the wall of the 
cylinder. The cylinder is cleaned out regularly to eliminate any 
accumulation of meat particles or meat juices behind the piston head. To 
assure that the stuffer is maintained in a clean condition at all times, it 
is necessary occasionally to remove the piston from the cylinder as part of 
the cleanup. 

A large metal table accompanies each sausage stuffer extending away 
from the stuffing horn. This table is used as a work surface for linking 
and tying off the stuffed sausage. Liquids accumulate in varying amounts 
on this table and it is therefore drained in such a way as to direct these 
liquids to the sewer by way of an interrupted connection. This drain is of 
such construction as to permit its being thoroughly cleaned as part of the 
daily cleanup. 



Fig. 84.— Sausage stuffing table. 


Spice Room.— Spices and condiments are kept in a room adjacent to 
the sausage department. The room is reserved for this use and every 
precaution is taken to keep these materials in clean condition. The spices 
and condiments are stored in closed metal containers placed on racks at 
least 12 inches above the floor. The containers used for weighing and 
mixing the spices and condiments are also metal and of the kind that can 
he readily kept in a clean condition. 

The spice room is not used as a general storage room since the handling 
of other materials in such a room creates an unsatisfactory surrounding in 
which to store and handle spices and condiments. 

Dry Storage.— Supplies of many kinds are accumulated in the meat 
packing plant for use in connection with its meat production and packaging 
as well as for plant maintenance. Good housekeeping and cleanliness in 
storerooms are essential to a successful rodent control program. Since the 
supplies, for the most part, consist of materials used as ingredients of the 
meat foods prepared in the establishment or are paekaging materials for 
such foods, the supplies are stored and handled under clean conditions so 
that they will not constitute a possible source of contamination for the 
meat finds. 

So-called “dead" storage is avoided in the food processing plant Ihv.ium* 
it is difficult to accomplish a progressive program of cleanup in an area 
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where there is such storage. Storerooms arc provided for supplies that 
are currently needed as part of the daily operation. These supplies are 
placed on racks at least 12 inches from the floor and passageways are mam* 
tained between rows of racks. A systematic turnover of supplies is ac- 
complished so as to avoid the accumulation of old and useless material. 
Also, as the supplies arc removed from the storeroom the racks arc taken 
up and cleaned and the immediate floor area is thoroughly cleaned before 
the racks are put hack into place and used again for supplies. 

Hide Cellar. — There is complete separation of the hide cellar from all 
other departments in the meat packing plant. The only connection between 
it and the slaughtering department is the chute used for conveying the 
hides to the hide cellar. This chute is closed and vented at the slaughtering 
floor end. It is provided with a trap door which permits the hides to enter 
the chute and then closes automatically. The vent exhausts to the open 
air any odors which might pass up the chute from the hide cellar. 

The walls, floor, and ceiling of the hide cellar are smooth and impervious 
so that cleanup may be facilitated. The floor is pitched away from the 
areas where the hides are stacked for curing, and floor drains are provided 
in the aisles between the stacks so that the liquids that develop during 
the curing of the hides may pass directly to the sewer. 

Facilities are provided so that the cured hides may be removed from the 
establishment without passing through departments or over loading docks 
where edible products are handled. The hide cellar is located, therefore, 
so that the cured hides may be moved directly from it to the exterior of the 
building where they may be loaded on trucks or cars using loading facilities 
specially provided for the purpose. This loading area is paved and drained 
and provided with a cleanup hose outlet. 

Inedible Department. —This department performs a very important 
function in a meat packing plant particularly when slaughtering is con- 
ducted. It disposes of the large volume of inedible materials of animal 
origin that are produced incident to slaughtering animals for human food. 
The disposal of this large volume of material much of which is very objec- 
tionable in character is accomplished on the premises without creating a 
nuisance only when the inedible department is properly equipped and 
maintained. 

This department is completely separated from all other departments 
of the meat packing plant except those few openings into the edible products 
department that are necessary to convey the inedible materials from the 
other parts of the plant. The shipping dock serving the inedible products 
department is entirely separate from shipping facilities used for other 
purposes in the plant. 

The walls, ceilings, and floors are made of impervious material throughout 
tins department and are of smooth finish to permit thorough cleaning. 
The floors are pitched to drains so located as to control floor liquids and 
facilitate cleanup. Cleanup hoses are conveniently located throughout 
the department. 

Wherever possible chutes are used to convey the inedible materials 
through their various steps of handling to the inedible rendering tanks and 
in those cases where chutes cannot be used, the material is conveyed 
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by hand trucks of metal construction that can be readily cleaned following 
each day’s operation. 

The principal handling that the inedible materials receive in the inedible 
products department preparatory to tanking has for its purpose the removal 
from it of the contents from the digestive tract and to hash it to facilitate 
rendering. The inedible material is passed through hashers that reduce it 
to a shredded mass which is discharged into large revolving perforated 
cylinders where a spray of water washes out most of the contents of the 
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digestive tract. The hasher and washer are enclosed in a curbed and 
drained area connected directly with the sewer. 

Odor Control.— Objectionable odors are produced in the inedible depart- 
ment in connection with the handling of the inedible material preparatory 
to rendering, and they are discharged along with the vapors from the 
rendering tanks. Closed vapor lines from the rendering tanks are con- 
nected with condensers. In these condensers the hot vapors from the 
rendering tanks are showered with cold water. This cold water condenses 
the vapor and at the same time dissolves many of the offensive gases and 
carries them to the sewer. The offensive gases in the vapor lines that are 
not dissolved in the condenser water are vented to a chamber where they 
are in some cases chemically treated while in others directed to the boiler 
stack where they are either burned or discharged to the atmosphere high 
in the air. The rooms throughout the inedible products department are 
also vented to the chamber that receives the undissolved offensive gases 
from the vapor lines. The room odors are controlled in the same way 
either by chemical treatment or they are discharged into the boiler stack. 

Inedible rendered fat and tankage are produced in large quantities in 
the inedible rendering department. Accordingly, adequate facilities are 
provided for their storage and shipment from the plant. The pipe lines 
used to convey the inedible rendered fats are marked distinctively to avoid 
their being confused with pipe lines used to convey edible rendered fat. 
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The observance at a meat packing or a poultry packing plant of the 
principles of meat hygiene depends to a large extent on the effectiveness 
of the inspection supervision given such a plant. The personality and train- 
ing of each inspector are factors that are influenced by the training program 
of the particular inspection organization. However, the inspector who is 
capable and properly trained functions effectively only if he is provided 
with adequate facilities for the conduct of his inspection. 

In this chapter, tire facilities for inspection provided by a meat packing 
plant are covered in some detail. The subject matter applies equally to the 
poultry plant. Differences in detail between a meat packing plant and a 
poultry packing plant will be obvious and require no special mention. In 
any case whether a problem involves a particular meat packing plant or a 
particular poultry packing plant, the descriptions of facilities contained in 
this paragraph can at best serve only as guides to meet effectively a specific 
situation. 

The inspector is provided with dressing room and office facilities in the 
meat packing plant apart from similar facilities used by plant employees. 
This arrangement permits the inspection organization to maintain its 
identity as a functioning entity in the plant. 

Each operation in the plant that is concerned with the processing and 
handling of the meat as human food is planned and conducted so ns to 
give the inspector an opportunity to inspect. For example, no slaughter- 
ing is conducted and no meat is prepared except during the hours when the 
inspector is present. When the meat packing plant is laid out and equipped, 
appropriate space and equipment arc provided at those points where inspec- 
tion is required. Furthermore, the management of the packing plant 
provides the inspector with such assistance as is necessary to facilitate his 
inspection. 

The general cleanliness in the packing plant, or what is sometimes referred 
to as environmental sanitation, is controlled by the inspector through his 
ability to require clean conditions surrounding the handling and preparation 
of the meat for human food. lie accomplishes this by prohibiting the 
preparation of meat in an unclean environment or under unclean conditions. 
This prohibition is enforced by the inspector through the exercise of his 
power to reject an unclean department or unclean equipment. This rejec- 
tion is enforced by using a reject notice which is |x>sted in the department 
or affixed to a piece of unclean equipment. The reject notice carries a 
warning that the department or equipment so identified shall not he used 
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until it has been placed in a clean condition and released for use again 
by the inspector. _ . . 

The inspection supervision extends to all steps in the production of mea 
and its products in the packing plant from the time the animal or bird w 
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Fio. 80.— Tag used by insjiectors of the Health Department of the City of Baltimore to 
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Fig. 87 —a. Metal tag used by Federal meat inspectors to identify animals that are 
“suspected” on ante-mortem examination; b, metal tag used by meat inspectors ©f the 
City of Baltimore to identify animals that are condemned on ante-mortem examination. 


presented for slaughter to the shipment of the meat food product to the 
trade Facilities for performing the inspection are provided for each step. 

Ante-Mortem Inspection.— The animals intended to be slaughtered at 
the meat packing plant are placed in pens sufficiently large to permit the 
inspector who conducts the ante-mortem inspection to move among the 
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animals for the purpose of observing them to detect any abnormal condition. 
The pens are well lighted so that the inspector is able to detect deviations 
from normal in the animals that he observes. He is given an assistant 
who is furnished by the plant for the purpose of moving the animals about 
as the inspector might require and to separate out the animals that are 
suspected of being affected with an abnormal condition. 

The inspector is furnished with ear tags for use in identifying the animals 
which he does not pass for slaughter. These animals are separated from the 
other animals and removed to a holding pen where they can be given a more 
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thorough physical examination. This holding j>cii is provided with facili- 
ties for restraining the animal should it be necessary for the examination. 
If the animal is found to be affected by a condition that requires its condem- 
nation, it is identified with an ear tag reading “Condemned” and facilities 
are provided for removing it directly to the inedible rendering department 
for tlb}) 05 al without entering an edible products department. The animal 
suspected of being affected with a condition which might influence the 
disposition of its carcass on post-mortem examination is marked with an 
ear tag reading “Suspect” and facilities are provided for removing animals 
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so identified to the slaughtering department separate from the animals 
that are passed without restriction. 

Post-Mortem Inspection.— The steps in the slaughtering operation 
differ somewhat for each species. However, with the exception of inspec- 
tions conducted on the carcasses of sheep and goats which do not include 
the examination of the cervical lymph glands, there are three routine post- 
mortem inspection locations and one location for the inspection of retained 
carcasses in each slaughtering layout. The routine inspection locations are 
first, the place where the head and cervical glands are inspected, second, the 
viscera inspection position, and, third, the place where the eviscerated 
carcass is examined before it leaves the slaughtering department. 

At each inspection location there are one or more units consisting of a 
lavatory and a sterilizer. The water outlet delivering tempered water is 
located 12 inches above the rim of the bowl of the lavatory and a liquid soap 
dispenser is provided. The water is either allowed to flow constantly mto 
the lavatory or there is a foot pedal operated valve. The sterilizer which 
contains boiling water is used to disinfect disease contaminated equipment, 
such as the knives used by inspectors. The water is kept boiling in the 
sterilizer by injecting live steam into it. 

Section tags bearing identification numbers are affixed to heads and 
corresponding carcasses when the head is separated from the carcass, such 
as occurs during the dressing of beef carcasses. This permits assembling for 
final inspection both parts of the same carcass when a disease condition is 
found in either one. 

The inspector uses tags and brands to maintain the identity of diseased 
and condemned carcasses and parts. When a diseased or otherwise abnor- 
mal condition is found by the inspector, he affixes a “Retained” tag to the 
various parts o! the carcass and its viscera. The retained tag comes in 
gangs of three for use on small stock and five for use on cattle. In addition 
to the word “Retained” they are printed with a serial number which is 
identical on each gang of tags. When a condition is found which requires 
condemnation of a carcass or any part thereof, the word “Condemned' 
is branded in prominent letters on the carcass. The brand is applied repeat- 
edly to carcasses and large sets of viscera so that the word “Condemned’ 
is prominently displayed. The words “Retained” on the tags and “Con- 
demned” on the brand are accompanied with an identification of the agency 
having jurisdiction, as for example, "U. S. Retained” and “U. S. Con- 
demned.” 

The inspectional and sanitary control by an inspector in a slaughtering 
department is completed by his power to limit the speed of slaughter to his 
ability to inspect. Since the rate of the slaughtering operations in depart- 
ments that have a substantial volume is determined by the speed of the 
chain on which the carcasses travel, the inspector is furnished with a push 
button or other device for limiting the speed of this chain. This enables the 
inspector to meet situations which sometimes arise in connection with an 
unusually high incidence of diseased carcasses or an insanitary condition, 
hor example, it is sometimes necessary’ to stop the chain to enforce the 
requirement for clean hog carcasses. 

Tile equipment used for the inspection of cattle and calf heads and their 
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cervical glands is similar. Where there is a small volume of slaughter, the 
heads, after they have been removed from the carcass and cleaned thor- 
oughly, are placed individually on loops which present the ventral and 
posterior surfaces of the head for the inspection. These loops are removable 
so that they can be taken from the rack or truck for cleaning as each head 
is removed. The inspection of the head is completed while it is on the loop 
and it is not removed from the loop until after the carcass from which the 
head was taken has passed the inspection. This necessitates furnishing a 
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sufficient number of the loops to accommodate heads from all of the car- 
casses that arc in the process of handling in the slaughtering department 
beginning from the time the head is removed until the time that the carcass 
passes the rail inspection. 

In slaughtering departments that have a large production capacity, 
there is furnished a moving chain provided with hooks on which the heads 
are placed for the inspection. The hooks on such a chain are spaced 21 
inches apart so that the heads jus they are susi>ended from the hooks will 
not contact each other. The point of the hook is 54 inches above the stand- 
ing level of the inspector. The chain passes through a cabinet which cleans 
and disinfects the hooks to avoid the probability of carrying contamination 
from a dise.iscil head to one that is juussetl for food. The length of the 
chain is determined by the numt>er of hooks that are necessary to accuui* 
miniate the heads from all of the carcasses in the process of dressing. 
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Fig. 90.— Cattle heads being inspected while suspended on hooks from a moving chain. 


the postpharyngeal region for inspection. It is important that the position 
of the head and its height above the level where the inspector stan 
such that it is convenient and readily accessible for the inspector, 
the hog head is presented with the hog viscera for inspection, botn 
head and the viscera of the same animal are presented together for insjx-v 
tion. The head is placed in a pan equipped with a loop for steadj 1 S 
it in position for inspection. This pan is 1 foot wide and 30 inches long- 
It is made of rust-resistant metal and is readily removable from the stan 
on w hich it is placed. The pan is cleaned before receiving each head, an^ 
should it become contaminated, facilities are provided for submerging 
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after cleaning in boiling water. This arrangement for placing the head 
in a pan for inspection at the same time inspection is conducted of the 
viscera is also used in connection with small scale calf slaughtering opera- 
tions. 

Viscera Inspection.— The viscera of cattle are presented for inspection 
either in a hand truck specially designed for the purpose or on a moving 
table. The viscera truck is used in cattle slaughtering departments 
having a low rate of slaughter. This truck has a large low-slung body 
approximately 1 foot deep to accommodate the stomachs and intestines, 
and there is a pan approximately 26X26X3 inches in which the lungs, heart, 



I'ig. 03. — Inspection being conducted of hog viscera on a “moving top'* table 


spleen, and liver arc presented for inspection. This pan is to the rear 
of and elevated above the main hotly at a height of 30 inehes from the 
floor. 

The area in the vicinity of the carcass where evisceration is conducted 
is sufficiently spacious to accommodate the viscera inspection truck and 
permit free movement of the inspector to enable him to perform his inspec- 
tion duties. Oir to one side of the slaughtering intis there is located an 
area at least 7X8 feet that is drained and enclosed on three sides. The vis- 
cera inspection trucks are brought to this area for cleaning and disinfecting 
following the handling of each set of viscera. In this area are hose nutlets 
of tcmjKTcd water for cleaning ami water of 180T\ for disinfecting. 

When a moving table is used for presenting cattle viscera for insjKvtiou 
tile carcass (lasses over the table and the viscera in dropjx-tl directly on the 
table. As the viscera moves with the table to the iii'jK-ction (Misition, the 
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substantial volume. Another kind of moving table is used for the inspection 
of hog viscera in slaughtering departments of medium volume consisting 
of a series of two pans, one 24 X 30 inches for the viscera, the other 12 
X 30 inches for the head. 

In both cases the height of the table above the standing position of the 
inspector is 34 inches. Here again a specified space is reserved along the 
table for use exclusively by the inspector. 

Stationary viscera inspection equipment is used in hog slaughtering 
departments of small volume. This consists of two pans on a metal frame, 
the pans being placed over a drained hopper connected with the sewer. 
One of these pans 24 X 30 inches accommodates the viscera, while the other 
which is 12 X 30 inches is used for presenting the hog head for inspection. 
The same equipment is frequently used for inspecting the viscera of calves 
and sheep. Then the thoracic viscera and the liver and spleen are placed 
in the small pan and the stomachs and intestines are placed in the large 
pan. The same two-pan arrangement is used on a moving table for calves 
and sheep slaughtered in substantial volume. 

Inspection of the Carcass.— The inspection of the carcass after eviscera- 
tion is commonly called the rail inspection. Each carcass is examined by 
the inspector as it hangs from the rail. For the inspection of a beef carcass, 
the standing position of the inspector is 9 feet 6 inches from the top of the 
rail. For the rail inspection of a hog carcass, the standing position of the 
inspector is S feet 6 inches from the top of the rail. The distance from the 
gambrel to the standing position of the inspector for the rail inspection of 
sheep and calf carcasses is 7 feet 6 inches. Cattle carcasses are hung from 
the dressing rail on 8 foot centers. Three foot centers are provided on the 
dressing rail for calves and sheep. Three foot centers are also provided 
on the dressing rail for hogs when the two-pan arrangement is used on the 
moving viscera inspection table to present the heads as well as the viscera 
for inspection. When the hog head is inspected as it hangs from its carcass, 

2 foot centers arc adequate for the hog carcasses on the dressing rail. 

Final Inspection.— This refers to the inspection given to carcasses and 
their viscera which arc found on routine post-mortem inspection to have 
been infected with some diseased or other abnormal condition that requires 
them to be given a more thorough examination to determine whether 
they arc suitable for human food. This inspection is conducted in a space 
specifically set apart for the purpose. Its size is determined by the volume 
and kind of slaughtering operation. It is located conveniently to the flow 
of carcasses in the dressing operation so that the carcass and its viscera, 
which are retained during routine post-mortem inspection on account of 
some diseased or abnormal condition, may he removed from the flow of 
the dressing operation for final inspection conveniently and without any 
danger of contamination of other carcasses or viscera. 

Ihc space in which the final inspection is conducted is equipped with 
head loops ami viscera pans for holding these parts for inspection in 
connection with the final examination of the carcass. This area is drained 
and enclosed in such a way that cleanup and disinfection of the floor and 
contaminated equipment can Ik* accomplished without endangering prod- 
ucts in surrounding areas. In connection with slaughtering dejwrtnicnfs 
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that nothing in the handling of the meat or ... what is added o t them^ 
during the process of manufacture makes it unclean or otherwi “ , ish 
food. The facilities required for an inspection control that will a oom P .^ 
this contemplates the handling of tile meat in a clean environ ^ 

clean equipment, that no unfit or harmful ingredients are added 
meat, tliat it lias been properly prepared, and that it JB not mi of ^ 

The inspector has an opportunity to examine into the and 

department and the equipment before meat is brought in for h * the 
processing. He has an opportunity to examine the containers in ^ 

meat is placed to determine whether they are clean and 'V' he $f ..Junes 
so constructed that they will not contaminate the food. foo d, 

materials that are intended to be used as ingredients of the me 
eliminating those which are harmful, unclean, or otherwise unn * or 
provided with facilities to reject for use any department, equipmen , 
ingredient that is unsuitable. „ r o^sing 

The inspector is informed concerning the methods used in process g 
the meat foods, and such devices as dial thermometers which regis 
temperatures attained during the processing are provided s° tan . 
inspector can check the adequacy of the processing. The facilities p 
for the inspector, so that he might properly supervise the metnoos 
in the processing of the meat foods, have for their purpose such 
tions as trichime control and safety of canned product. Also, the inspect ^ 
supervision ascertains whether a product has actually been prepa ^ 
accordance with representations made in connection with its sale, as, 
example, a product labeled with the word “roasted” is required to 
actually been roasted. . ^ 

The inspection control which has for its purpose the production of ca 
meats that are safe for distribution to the trade is concerned with 
adequacy of the heat processing of the canned article. This is accompli* 
in two ways. Each batch of canned product as it comes from the clos 
machine is identified with a tag which changes color as it passes 
the retort. The inspector can tell at a glance by the color of the tag amj£ 
to each batch of canned product whether, in fact, a particular batch 
been processed in the retort. The second test consists of incuba 8 
representative samples from each batch after the heat processing m 
retort. A room held at approximately 100°F. is equipped with she \ ^ 
for holding the samples of canned product and a recording thermome e 
that maintains a record of the room temperature. Each can of 
is identified by code as to its contents and the date of processing. Ip 
way the sample given the incubation test is identified with a particu 
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batch of product which can be retained for reinspection should the sample 
not pass the incubation test. 

Labeling. — Inspectional control over the composition of a product and 
the method used in its preparation as they relate to consumer expectancy 
is best exercised through the ability of the inspector to accept or reject the 
label intended to be used on a particular product. Since the opportunity 
to review a label after the product is prepared and ready for labeling would 
afford a minimum of opportunity for taking corrective action, prior inspec- 
tional review of labels is made. The management of the packing plant 



Fig. 07.— Sample cans of lots of canned meats being examined after incubation. 


presents the label to the inspector for his review with information concern- 
ing the product on which it is to be used. If the inspector rejects the label, 
the plant management is informed concerning the appropriate corrective 
action necessary to obtain acceptance for the label and correction is 
accomplished before the label is used on the product. 

Control of Condemned Product. — The elimination of diseased or other- 
\\Ke unfit meat and meat products by the insi>ector is effective only if such 
product, whet* condemned by him, is in fact destroyed for food purposes. 
The facilities for handling the condemned product incident to its destruction 
are therefore of utmost importance. The equipment used for handling 
and transporting condemned product is used eschwvely for that purpose 
and is of watertight construction to avoid contamination of the premises 
or other pRxluets with diseased material. 
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The condemned product is kept constantly under inspection supervision 
from the time it is detected by the inspector until it is destroyed for human 
food. This is accomplished by a combination of personal supervision by 
the inspector and constructive supervision through the use of sealed 
containers, trucks, chutes, and compartments. These are equipped so that 
the seal cannot be tampered with or removed without detection by the 
inspector, and are of tight construction such as would make impossible the 
diversion of the condemned product. 



Chapter 

9 

MATERIALS ADDED TO MEATS 

Foods prepared from meat and with the use of meat ingredients are 
many and varied. In their preparation is used a large variety of materials 
that influence the flavor and character of the finished product. These 
materials, like the meat with which they are used, are proper ingredients 
of the meat food product only if they are clean, free from adulteration, and 
harmless. Some understanding on the part of the inspector of the origin 
and character of these materials gives him a proper background for making 
determinations concerning their acceptability for use at the packing plant. 
This chapter, therefore, considers briefly some of the materials most com- 
monly used packing plants in the preparation of meat food products and 
poultry products. 

Salt.— Common salt exists in nature either in a solid state or in solution. 
It is universally distributed over the earth and is the most abundant of 
the native soluble salts. In the solid state, it is called rock salt, halite, fossil 
salt, or sal genuine and is often found forming extensive beds and even entire 
mountains from which it is taken in blocks or masses by mining operations. 
The geological position of rock salt is very constant, occurring almost 
invariably in secondary formations associated with clay and gypsum. 

The principal salt mines are found in Poland, Hungary, and Russia; in 
various parts of Germany and Austria, particularly the Tyrol ; in Cheshire, 
England; in Spain; in various parts of Asia and Africa; in Turk’s Island 
near St. Domingo; and in Peru and other countries of South America. 
There are a few mines in the United States located in Louisiana, Kansas, 
and in the western part of the State of New York. 

Salt in solution exists in certain springs and lakes and in the water of 
the ocean. There are numerous salt springs in the United States which 
either flow naturally or are produced artificially by sinking wells to various 
depths in places where salt is known to exist. These are found principally 
in Missouri, Kentucky, Illinois, Ohio, Michigan, Pennsylvania, Virginia, 
West Virginia, and New York. Much commercial salt is obtained from 
the water of the Great Salt Lake in Utah which contains nearly 25 per cent 
of salt. 

The salt is obtained from these various sources by crystallization from 
solutions which have been concentrated by evaporation using either solar or 
other source of heat for the purpose. Equipment used for crystallization 
varies from the retaining enclosures used for the concentration of water by 
solar evaporation to modern, triple-effect vacuum pans. 

The size of the salt crystals is influenced by the evaporation temperature 
and by the presence of foreign materials. Sodium chloride usually crystal- 
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li7.es in cubes but following quiet evaporation it often of 
hollow quadrangular pyramids or hopper-sliapul cry 

d£S£ is permanent in 
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and magnesium sulfates and calcium and magnesium chlorides, 
kind of salt which is used for culinary and for industrial purposes is g 
ally damp from the hygroscopic character of the calcium and ma S aes ^ 
chlorides present. To overcome this tendency to become ^ am P, tnC i^ n t 
added to some kinds of table salt a small amount of moisture absor 
materials. For this purpose calcium phosphate, magnesium carbon 
and starch have been used. _ . . , „ e 

Seasonings.— Spices.— These are exclusively of vegetable ongin ana . 
their flavoring quality to the presence of aromatic essential oils in 
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cell structure. Unlike fatty oils, the essential oils volatilize at ordinary 
temperature. Only those spices are fit ingredients of food that are clean, 
free from debris and adulteration, and have not deteriorated in aromatic 
strength. Being of vegetable origin they may accumulate vegetable and 
soil debris in connection with their gathering and handling. Since they are 
rather expensive and are sold according to weight, there is a temptation 
to increase their bulk by adding less expensive material. The essential 
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oils, being volatile, tend to evaporate and the spices deteriorate in aromatic 
strength as their age increases. Spices also deteriorate through oxidation 
and resiniBcation of their essential oils. . , 

Allspice.— Allspice, also called pimento and Jamaica pepper, is the dried 
unripe fruit of the pimento tree which belongs to the myrtle family, a be 
fruit which appears soon after the blossoms is a smooth, glossy, succulent, 
globular berry from xs to -fa of an inch in diameter, about the size of a si° a 
pea. The berry is not allowed to ripen fully because it then becomes black 
and tasteless, losing its aromatic property. During the harvesting care 
must be exercised to separate the inferior, ripe berries from the unripe 
ones. The allspice tree is found on most of the islands in the Carribean fcea 
and it is most abundant in Jamaica which produces the greater part of 
the commercial allspice. 

Anise . — It is the seed of an annual herb of the carrot family that came 
originally from the Orient. It has an intensive sweet taste. 

Basil . — This is an annual herb of the mint family called herb rovale in 
France. It is reported as being a native of India and Africa but it is 
now’ cultivated widely as an aromatic plant for seasoning. The character- 
istic aromatic flavor is contained in the leaves of the basil plant. 

Paprika . — This is one of the less pungent of the varieties of red pepper. 
The substance that gives red peppers their pungent properties is produced 
almost entirely in the thin paper-like tissues of the placentae to which the 
seed is attached. Even in the mild paprika pepper this sometimes is some- 
what pungent. The degree of pungency of ground paprika may, therefore* 
depend on the thoroughness with which the placenta are removed. Toe 
removal of the seed and placentae results in a mild product while grinding 
the whole fruit makes a product of more pungency. The so-called Spanish 
paprika is the mild type. 

Pepper .— Both black and white pepper are products of the black pepper 
vine native to the forests of western and southern India and for centuries 
cultivated on the Malay Peninsula, Sumatra, Java, Cej'lon, Siam, and 
Borneo. They are the only spices that grow on a climbing vine. Black 
pepper is the unripe, dried berry of the pepper vine. White pepper is 
produced from the ripe berry by removing the outer coat. This is accom- 
plished by soaking the berry in water for several davs and nibbing off 
the outer coat by friction. White pepper is also made from the dried black 
pepper berry by milling it to remove the outer coating. Since the greater 
strength of the pepper berry is found in the outer cover, the white pepper 
tends to lie milder in flavor than the black pepper. 

Sage .— This is a member of the mint family and is a shrub-like perennial 
cultivated in many countries of moderate climate. The leaves and the 
small tops of the sage plant contain the characteristic aromatic quality. 

Thyme. This is a small perennial shrub also of the mint family. Thyme 
is harvested when the plant is in bloom. The bloom and green parts of 
the plant are used and in the preparation of this spice the steins are elimi- 
nated- The lemon-scented is the best variety of thyme. 

Mustard. --Commercial mustard seed is obtained from several closely 
related species and varieties of brassica which are annual plants of wide 
geographical distribution. The seeds of these varieties differ slightly in 
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size and range in color from pale yellow to black. The most important 
varieties are the yellow (sometimes referred to as white mustard), the 
brown, and the oriental types. There are three sources of commercial 
seed that is consumed in the United States, (1) seed produced in the 
United States under cultivation, (2) seed from wild plants obtained from 
grain screenings, and (3) imports. The yellow seed unground is frequently 
used in pickle, especially in sweet mixed pickles. Mustard leaves are some- 
times used for garnishing. Mustard oil has a very sharp taste and acts upon 
the skin as a strong irritant. 

Nutmeg and Mace.— -These are produced by the same tree which is an 
evergreen. The fruit of the nutmeg tree is about 3 inches long and about 
2 inches in diameter and occurs on the tree intermingled with flowers. 
The fruit hangs pendulous from the tree and is fleshy and firm, being pear- 
shaped when ripe. The outer covering of the fruit is at first thin and 
gradually grows fleshy. As this becomes dry it bursts open into two valves 
from the apex disclosing a brilliant scarlet aril or net-like membrane reveal- 
ing the nutmeg kernel. The kernel is closely invested in a thin brown shell 
which separates it from the aril or mass that envelops both. The nutmeg 
fruit includes, first, the outer or fleshy membraneous part; second, the 
substance covering the inner shell of the nutmeg which is the mace; third, 
the inner shell, and, finally, the kernel or nutmeg. 

The flavor of mace and nutmeg is somewhat similar but nevertheless 
distinct. The flavor of mace is preferred by some people and it generally 
costs more than nutmeg. 

Turmeric .—' Turmeric is a large-leafed herb closely related to ginger and 
of the same family. Its rhizome, or underground stem, like ginger, contains 
the characteristic aromatic flavor. This spice has a bright yellow color 
and a pleasant, musty flavor. It tends to impart its color to the food 
in which it is used. 

Siceet Bay. — This spice consists of the leaves of a small tree of the laurel 
family that is a native of the Mediterranean Tegion. The tree is commonly 
used as an evergreen tub plant and is of the same family as cinnamon and 
sassafras. It is also cultivated m slirubberies and sheltered gardens in 
Europe. There is no relation between sweet bay and bay rum. Bayberry 
leaves impart to bay nun its characteristic flavor. 

Capers.—' They are the flower buds of the caper bush which is found in 
southern Europe and along the Mediterranean. The smallest, greenest buds 
have the finest flavor and they are gathered fresh in the morning before 
they have opened. Capers are pickled in white vinegar and salt. Buds 
of bean-caper and nasturtium are sometimes substituted for capers. 

Caraway .—' This spice consists of the seed of a biennial or annual herb 
of the carrot family. It is supposed to have originated in Caria in Asia- 
Minor from where it gets its name. Caraway seeds have a hot and acrid 
but pleasant taste. They are exported from Holland, Prussia, Morocco, 
and Russia. Caraway is usually sown with coriander. The coriander is 
harvested before the caraway produces a flowering stem. Young shoots 
of the caraway plant arc used for flavoring soups and stews. 

Cardamon .— 'this is the fruit of various East Indian or Chinese plants 
of the ginger family. AH arc natives of the tropical parts of India. 
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Cassia.— Cassia bark and cassia buds are derived from one or more species 
of trees o! the laurel family. The buds are the dry, unripe fruit of e 
Chinese cassia tree. The bark and buds have a cinnamon flavor, ine 
bark is considered to be less desirable than cinnamon and is used chiefly 
as a substitute for it. , , . , 

Cayenne. —This and other pungent red peppers are obtained as dneu 
fruits from an annual herbaceous plant widely cultivated in many parts 
of tbe world and variable in the character of its fruit. They are cioselj 
related to the so-called sweet or mild -flavored variety commonly grown 
in home gardens. The pungent varieties are used as dried peppers to 
distinguish them from the others used in fresh condition and classed as 
vegetables. Included among the dried peppers is the paprika, a mild type 
(see page 280). _ . 

The pungent red peppers as they appear in the trade vary in size, shape, 
and degree of color and pungency. The pungency is greatest in the tissues 
near the seed and the extent to which these tissues are used determines 
to some degree the pungency of the finished product. The varieties o 
pungent peppers are known under various names such as chili, cayenne, ana 
tabasco. 

Celery seed . — The celery plant is a biennial herb sometimes an annual 
and is widely grown in aU temperate regions. The dried fruit commonly 
called seed is very aromatic and is extensively used for flavoring foods. 

Chxxes. —These are bulbous, onion-like plants of the lily family. They 
are grown throughout Europe, Asia, and America. Chh es have an odor 
and taste resembling onions and the leaves are frequently used instead of 
onions for flavoring. 

Cinnamon.— The bark of the cinnamon tree which is an evergreeno* 
the laurel family is the usual cinnamon distributed to the trade. The 
entire tree has an aromatic quality; however, the bark contains the typical 
flavor of cinnamon. Tbe true cinnamon is a native of the Island of Cej Io a 
where it appears to make its best growth. However, it also is grown m 
southern India, Burma, and the Malay Peninsula. The quality of the 
bark depends on its position on the branch. That from the middle is the 
best. The top is second best, and the third grade comes from the base or 
thicker part of the branch. The be=t bark comes from shoots two years 
old, particularly tho©e grown in the shade. 

Cinnamon bark has a pleasant odor and a slightly sweet taste. 1° 
addition to being used as a spice, it is also used in the maufacture of incense* 

Clotes. —These are the dried, unopened flower buds of an evergreen tree 
belonging to the myrtle familv , nativ e of tropical and subtropical region^ 
throughout the world. They get their name from the French ‘‘clou 
meaning nail which they resemble somewhat. Cloves were one of the 
principal Oriental spices, being the basis of a rich trade since early times. 
The clove is very rich in essential oil containing a greater proportion than 
am other plant. Water extracts very little of the flavor of closes. The 
essential oil combined with resinous material gives cloves their pungency 
anil their aromatic property depends on the amount of oil they contain. 
The best cloves arc large, plump, purplish-brow n in color and unbroken. 

CoruirultT - The article known as coriander seed consists of the dried. 
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ripe fruit of a hardy annual herb of the carrot family. The ripening of 
the coriander fruit is progressive and this causes some difficulty in the 
harvesting of the crop which may start when approximately one-half of 
the total fruit formed lias turned gray. The plant is indigenous to southern 
Europe, Asia Minor, and the southern part of Russia, and has been planted 
in most parts of the world where the climate is suitable. There has been 
no sustained commercial production in the United States. 

The unripe fruit has a distinctly unpleasant odor characteristic of other 
parts of the plant. The ripe, dry fruit, however, has a pleasant aromatic 
taste. 

Cumin . — This is the aromatic fruit of a small, slender, herbaceous annual 
of the caraway type cultivated in India and the Mediterranean region of 
Europe. It is known in the trade as cumin seed. It has not been produced 
commercially in the United States. The seeds have a peculiar strong aro- 
matic odor and hot taste. 

DHL — 1 This is the aromatic fruit (called seed) of a hardy annual or 
biennial herb of the carrot family. It is grown as a commercial crop in 
the North Central States of the United States, however, it is a native of 
southern Europe. Probably its most extensive use in foods is in the pickle 
industry. The best quality seed is that which has fully matured but has 
not turned brown in the field. 

Garlic .— This is a bulbous, onion-like member of the lily family and is 
a native of southern Europe. Garlic belongs to the same genus as chives, 
leek, onions, shallot, and the Welsh onion. The bulbs and leaves are both 
used as seasoning. The whole plant has a peculiar taste and smell which 
is taken up by the breath and perspiration of the consumer. The strong 
flavor is due to an oil that is rich in sulphur. 

Ginger . — This is a biennial or perennial herb native to the tropics and 
cultivated in tropical countries in both hemispheres. The aromatic por- 
tion of the ginger plant is the rhizome or underground stem often referred 
to as the root. This rhizome has a characteristic pungent taste. For dried 
ginger the treatment of the rhizomes depends on whether it is to be sold 
as unpeeled or peeled ginger. The unpeeled product occurs in the trade 
as either “green” or “black” ginger. The “green” is obtained by drying 
the rhizomes after removing the soil ami roots. To produce “black” 
ginger, the cleaned rhizomes arc scalded in boiling water and then rapidly 
dried. For the production of peeled ginger, a tlnn layer of the skin of the 
rhizomes is removed with special care to prevent loss of the oil cells which 
arc close to the surface. Ginger is one of the most popular flavoring agents. 

M a rjora m . — Sweet marjoram is a widely cultivated perennial plant 
native to the Mediterranean region. It is a member of the mint family. 
The leaves, flowers, and tender stems present a peculiarly aromatic and 
fragrant odor and are a very popular seasoning. They are cut as soon jis 
the plant begins to flower. 

Spice Extractives. — Volatile or essential oils and fixed oils or oleoroini 
containing the aromatic principles are extracted from spices ami are a 
[topulur and convenient flavoring for meat f<K*d». As they are available 
to t be |>ackittg industry they pnv-cv* uniform flavoring strength and there- 
fore are more easily hletuied with ingredients of the meat fotxl products 
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with uniform results. Most essential oils consist of mixtures °f hydro- 
carbons (terpenes, sesquiterpenes, etc.), oxygenated compounds (alco o s, 
esters, ethers, aldehydes, ketones, lactones, phenols phenol euiers, e c.J, 
and a small amount of biscid or solid non-volatile residues (paraffins, waxes, 
etc*.). Of these the oxygenated compounds are the principal aromatic su 
stances although the terpenes and sesquiterpenes also contribute in some 
degree to the total flavor value of the oil. The oxygenated substances w 1 
the exception of some aldehydes are relatively stable against oxydizing an 
resinifying influences and are soluble in dilute alcohol. The terpenes or 
sesquiterpenes due to their unsaturated character oxydize and resimfy easi > 
which destroys their flavor value. Oils in which they are present are a so 
less soluble in alcohol. 

Essential oils are generally liquid and volatile, or, upon heating, evapora e 
without decomposition. Their flavoring value depends on these character- 
istics. . , 

Various methods of extracting essential oils are used depending, on t m 
character of the raw material. There are three methods of distillation an 
in the case of oils of mustard and bitter almond the crushed seeds are 
fermented prior to distillation. The kinds of distillation are ( 1 ) water 
distillation, (2) water and steam distillation, and (3) direct steam distilia* 
tion. In all cases the material to be extracted is thoroughly comminuted 
before being placed in the still. . 

Water Distillation.— When this method is employed the material to he 
distilled comes in direct contact with boiling water. Some plant materials 
must be distilled while fully immersed and moving freely in boiling water 
because on distillation with injected live steam (direct steam distillation) 
these materials agglutinate and form large compact lumps through which 
the steam cannot penetrate. 

Water and Steatn Distillation.— In this method the plant material is 
supported on a screen some distance above the bottom of the still. l| ie 
lower part of the still is filled with water to a level somewhat below the 
screen. The wet steatn at low pressure rises through and saturates the 
plant material. The features of this method are that the steam is always 
fully saturated, wet, and never superheated, and that the plant material 
is in contact with the steam only and not with boiling water. 

Direct Steam Distillation. — Live steam saturated or superheated anu 
frequently at pressures higher than atmospheric is introduced through open 
or perforated steam coils below the charge through which it penetrates. 

Methods other than distillation include the extraction of essential oils 
by pressure with or without the use of heat and by solvent methods using 
neutral oils, alcohol, petroleum ether, and benzene as the solvent. 

When the volatile oils are extracted from the source material by jhj 
immersion in neutral oils, such as oliv c oil or lard, the aromatic or cssWilhl 
oil is finally collected by extraction with ethyl alcohol. When petroleum 
ether is used it is first freed from sulphur and nitrogenous compounds by' 
washing it in turn with sulphuric acid, water, hot dilute sodium hydroxide 
solution, water, and then drying. Industrial benze ne often contains 
pyridine, cartxm dioxide, and thiophene which are first removed by treat- 
ment with concentrated sulphuric acid and caustic soda solutions. 
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The essential oils as they are supplied to the packing industry for use as 
flavoring materials in meat food products are concentrated flavoring oils, 
free of terpenes and sesquiterpenes. Such oils consist mainly of oxygenated 
compounds. They are more soluble, more stable, and are much stronger 
in aromatic quality, yet contain most of the odor and flavor characteristics 
of the original oil. Generally, the method used in preparing these refined 
oils is based on two principles; (a) removal of the terpenes and sesquiter- 
penes, and paraffins by fractional distillation under vacuum, or (b) by 
extraction of the more soluble oxygenated compounds with dilute alcohol 
or other solvents; in some cases a combination of the two methods is used. 
Essential oils commonly used in the packing industries are: oil of cardamon, 
oil of clove, oil of coriander, oil of cubeb, oil of cumin, oil of nutmeg, oil 
of parsley, oil of sage, oil of savory, and oil of thyme. 

Sucrose.— Cane Sugar.— Sugar cane was originally indigenous to India. 
It has been cultivated for its saccharin juice since remotest antiquity. At 
the present time, it is cultivated in all tropical and subtropical countries. 
It was introduced into the West Indies by the Spaniards early in the 
Sixteenth century and these islands, especially Cuba, are now the world’s 
largest producers. Sugar cane is cultivated by cuttings which are planted 
in rows and which, by giving rise to successive shoots, furnish five or six 
crops before the plants must be removed. At the end of a year or more the 
plant flowers but before this takes place the canes are richest in sugar and 
are cut down. The cane juice is said to contain 17 per cent of crystallizable 
sugar though not more than 13 per cent is extracted in practice. 

When ripe, the cane is cut close to the ground, stripped of leaves and 
flower tufts, and transported to mills. Because of danger of inversion, the 
cane must reach the crusher within a few hours. At the mill the cane 
is cut into short pieces and these are passed through the crushers winch 
press out the juice. The juice is strained, warmed to 93 °F. and run into 
settling tanks for a short time. 

After settling, the cane juice is still turbid, and is acid in reaction. It is 
treated in mixing tanks with enough lime to render it slightly alkaline, and 
heated until a crust of precipitated material forms. The clear juice is drawn 
off. It is evaporated in vacuum pans, first to a concentrated syrup and in 
a second operation, to crystallization. The mass of crystals still contains 
some water and about 82 per cent sucrose. The crystals arc separated 
from the adhering water by centrifuging. The liquid so obtained is molasses. 
The crystals constitute the raw sugar shipped to refineries for further 
processing. 

In refining, the raw sugar is mixed with mother liquor from a previous 
batch; this removes much of the color but does not dissolve the crystals. 
The crystals arc separated by centrifuging after which they are washed and 
dissolved in a minimum of warm water to form syrup. This is treated with 
a little lime, heated with steam, and then filtered through a column of 
charcoal. The filtered liquor is concentrated to a crystalline mass in a 
manner similar to the treatment of raw sugar. It is then centrifuged and 
dried in a rotary drier to produce granulated sugar. Purification to a nearly 
white product can l>e attained by repeated washing in the ccntriluge. In 
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some cases, it is bleached with sulphur dioxide which is added prior to the 
filtration through charcoal. , 

Molasses.— There are two kinds of molasses, the West India ana tne 
sugar-house. West India molasses is a black, thick liquid of a peculiar 
odor and sweet, empyreumatic taste. When mixed with water and wit 
the shimmings of the vessels used in the manufacture of sugar, it forms a 
liquor which, when fermented and distilled, yields rum. Sugar-nouse 
molasses, also called golden drips and grocer’s syrup, is thicker than tne 
West India molasses and has a different flavor. As found in commerce 
it is sometimes adulterated with glucose. Both kinds of molasses contain 
uncrystallizable sugar, more or less cane sugar which has escaped separation 
in the processes of manufacture or refining, and they contain gummy an 
coloring matter. , 

Beet Sugar.— In obtaining sugar from the sugar beet, the root of tne 
plant is freed of leaves, washed, and cut in slices. The term “noodles 
is sometimes used to describe the slices. These are extracted with hot 
water and yield a dark solution containing about 12 per cent sucrose. TTn ,s 
warm solution is treated with lime and the mixture is saturated with carbon 
dioxide. This causes a precipitate which is filtered out and the process 
is repeated until a clear liquid is obtained. This is pale yellow in color 
and may be made almost colorless by adding sulphur dioxide. The solution 
is then evaporated and the crystals washed and dried in a centrifuge- 
The mother syrup is concentrated and re-worked. A by-product of this 
operation is a molasses that contains uncrystallizable sugar and is a product 
similar to sugar-house molasses. 

Invert Sugar.— The inversion of cane sugar by dilute acids is a char- 
acteristic phenomenon involving sucrose. It is called inversion because 
before the change takes place the sucrose is dextrorotatory', while after 
the hydrolytic reaction it is leevorotatory. The reaction is as follows: 

C 1X H B 0,, + HjO — C t HuO* + CJfijO. 

Sucrose Dextrose Lcvulose 

The resulting solution is kevorotatory because levulose is more strongly 
lievorotatory than dextrose is dextrorotatory'. The amount of acid that 
will produce the change is very small. One drop of hydrochloric acid will 
invert a solution containing i pound of sucrose in a few minutes at the 
optimum inversion temperature of 80 °C. Commercial invert sugar which 
is used in food products and sometimes as an adulterant of honey is usually 
prepared by the use of citric acid as the inversion medium, 4 ozs. of citric 
acid being sufficient for 500 lbs. of sucrose. Invert sugar is sweeter than 
sucrose and is the cause of the cloying sweetness of some syrups and preserves 
in which inversion has been produced by' the natural acidity of the constit- 
uents. 

Honey. — Flic l nited States is said to l>e the greatest honey* producing 
region in the world, the annual production being between 100,000,000 and 
109 ,000,000 (rounds. ( alifomia is the largest honey producing State. 
}!*>n<*y is a thick, *»y rupy liquid of a light yellowish to reddish-brown color. 
It is translucent when fresh but frequently becomes opaque and granular 
through cry stallization of dextrose. It varies somewhat in its composition- 
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The principal constituents are a mixture of dextrose and levulose in the same 
proportions as in artificial invert sugar and in an amount ranging from 65 
to nearly SO per cent. Sucrose is present in honey in from £ to 8 per cent; 
dextrin from less than 1 to 10 per cent. Honey is usually Iasvorotatory. 

From the nectaries of various flowers, the bee and other insects extract 
a thin, aqueous fluid nearly without flavor and insipidly sweet, usually 
known as nectar. The nectar when taken in by the bee is changed by secre- 
tions from glands in its head and thorax forming levulose, dextrose, and 
rarely, sucrose. The finest honey is that which is allowed to drain from 
the comb. Centrifugal extractors are employed to separate the honey 
from the comb after cleanly slicing off the ends of the cells with a sharp 
knife. Centrifuged honey is much cleaner than that produced by other 
methods. An inferior kind is procured by submitting the comb to pres- 
sure, and if heat is employed previous to expression, the product is still 
more impure. 

Dextrose.— Com Sugar.— In the manufacture of corn sugar, cornstarch 
is suspended in water to form a milk-like mixture which is poured into 
converters built to withstand a pressure of 50 pounds per square inch. The 
starch suspension is acidified with hydrochloric or sulphuric acid and is 
heated at about 40 to 45 pounds pressure until all the starch is converted 
to dextrose. The liquor obtained from the converter is transferred to 
neutralizers in which the pH of the mixture is raised to 4.8 to 5.2 with 
sodium carbonate. This is filtered and decolorized with activated carbon. 
It is then evaporated in multiple-effect evaporators, decolorized again 
with activated carbon, evaporated again in a single-effect unit and allowed 
to crystallize. 

A number of types of dextrose products are prepared. However, the 
pressed dextrose sugar is obtained by squeezing the syrup coming from the 
vacuum pan in hydraulic presses. This separates most of the sugar from the 
dark-colored mother liquor called corn molasses or hydrol. The refined 
corn sugar is made by refining processes similar to those used in the cane 
sugar industry. The syrup from the vacuum pans is passed into warm 
cylindrical tanks in which it is stirred by spiral agitators so that solid 
lumps of crystals and dextrose hydrate cannot form. Crystallization 
takes place in from six to ten days. The mixture of crystals and syrup 
is then centrifuged, pressed through a tandem of cylindrical drum driers 
and sifted. This produces a product consisting of nearly 100 per cent 
dextrose. 

Cerelose. — The syrup from the vacuum pan in the process described 
above for manufacturing corn sugar is permitted to stand at about 90 °F. 
after being grained with pure dextrose. After crystallization has taken 
place, the mother liquor is removed by centrifugal methods previously 
described. Cerelose contains about 9 per cent water, the remainder 
being practically all dextrose. 

Protein Hydrolysates.— Interest in the llavor building properties of 
protein hydrolysates goes hack to the discovery of the processes used in 
the Orient to convert soy beans to soya sauce. The slow conversion of 
the soy bean meal portion of the basic materials used for soya sauce prepara- 
tion is, in part, due to the action of naturally occurring vegetable enzymes 
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and the resulting splitting off of various amino acids, particula y g 
acid. Soy bean meal contains approximately 20 per cent of glutam he 
Oriental diets are greatly restricted as compared to those araJable th 
peoples of other countries. The monotony of taste of the fooituffs a' ^ 
Sle to the majority of Orientals was probably responsible for the del el p- 

m Enzymatic hydrolysis of soy bean meal usually results m the 
of ammonia from acid amides. An Oriental soya sauce has been 
contain ammonium complexes of amino acids including ammonium g 
ate. Ammonium glutamate undoubtedly plays a part in building' up 
flavors associated with soya sauce, and it is significant that “ onl , ^ 
monosodium glutamate became commercially available it pas t>eeu 
tomary in the Orient to use it as a flavor reinforcement in soya jsauc - 
The proteins that have been found to be best suited for the production 
protein hydrolysates for use as food flavoring have been those that are mg 
in total nitrogen, adequate in respect to all the amino acids, and nig , P-* 
ticularly, in glutamic acid content. Commercially, these proteins are w 
gluten, com gluten, extracted soy bean flour, casein, peanut flour, } ea^» 
dried distiller’s solubles, and extracted cottonseed meal. Sometimes a c 
bination of proteins is used and it is possible to obtain a dry hydrolysate 
ta blin g as high as from 16 to 18 per cent monosodium glutamate. 
autolyzed yeast is a type of protein hydrolysate used as a food m^onns- 
This is prepared by hydrolyzing yeast protein through enzymatic act ■ 
Another type of protein hydrolysate used as a food flavoring is somet 
described as a complete acid hydrolyzed protein which contains a com , - 
tion of all the amino acids with a high glutamic acid content. A third 
the refined monosodium glutamate. * 

Monosodium Glutamate.— Glutamic acid is one of the most CO ™“ 10 °. 
the amino acids and is a constituent of practically all proteins. Libera 10 
of the acid from its natural sources invariably begins with a hydro!} s- 
This can be effected in three general ways: through the use of enzym > 
heating in the presence of an acid, or heating in the presence of an a . - 
The acid and alkali methods of hydrolysis are usually used in the productio 
of glutamic acid. The processing steps are essentially (1) hydrolysis ° 
free the glutamic acid from other substances, (2) separation of glutarm c 
acid, (3) purification of the glutamic acid, (4) conversion to monosodium 
glutamate, and (5) crystallization, separation, and drying of the punn 
monosodium glutamate. # . . 

Wien monosodium glutamate was first produced in Japan it was claim 
by some to possess a meaty flavor. The claim for a meaty flavorac- 
companied the article when it was introduced into the United States. 1 a 
has given waj to the belief that moncteodium glutamate should be clas. 
as a salt type of seasoning rather than as a condiment possessing a dis- 
tinctive flavor. 

Saltpeter.—' This is the commercial name given to three natural occurn^b 
nitrates, (1) Chile saltpeter, cubic nitre, or sodium nitrate, (2) ordinar} 
saltpeter, nitre, or potassium nitrate, (3) wall saltpeter or calcium nitrate- 
Only (1) and (2) are the saltpeters used in the meat packing industry 
as ingredients of meat products. The saltpeters occur in nature as einO" 
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rescences resulting from the oxidation of nitrogenous matter in the presence 
of alkalies and alkaline earths. 

Saltpeters have been used as ingredients of curing mixtures for meats 
for so long a period that there is no record of when saltpeter was first 
added to salt in the treatment of meats. It appears probable that its 
usefulness in curing meats was recognized following the development of a 
substantial saltpeter industry in Europe in connection with the production 
of gunpowder beginning in the Twelfth and Thirteenth centuries. 

Chile Saltpeter.— The only commercially available natural deposits of 
nitrate are those covering large areas in South America, especially in the 
provinces of Tarapaka and Antofagasta in Chile. The areas are confined 
to a narrow strip 2£ miles wide and 260 miles long. The nitrates form beds 
varying in thickness from 6 inches to 12 feet under a conglomerate consist- 
ing of rock fragments, sodium chloride, and various sulphates cemented 
together by gypsum to form a hard, compact mass 6 feet to 12 feet thick. 
The deposit of nitrate generally has a granular structure and varies in color, 
being yellowish-white, bright lemon yellow, brownish, or violet. It contains 
from 48 to 75 per cent of sodium nitrate and from 20 to 40 per cent sodium 
chloride. These are associated with various minor saline components 
including sodium iodate, more or less insoluble minerals and also some 
organic matter. The organic matter consists of guano which suggests 
the idea that the nitrate was formed by nitrification of this kind of excre- 
ment material. 

The deposit is worked up locally by extracting it with hot water. First, 
the suspended material is allowed to settle and then the clear liquid is drawn 
off to a cistern where it deposits part of its sodium chloride at high tempera- 
ture. The remaining liquid is drawn off to another cistern where, on 
cooling, the sodium nitrate crystallizes out of solution. These crystals 
constitute the commercial product known as Chile saltpeter. 

Ordinary Saltpeter. — The natural occurring potassium nitrate has no 
commercial value today. It occurs in the superficial layers of soil of many 
countries especially in certain parts of India, Persia, Arabia, and Spain. 
In early times these deposits furnished much of the saltpeter that was 
used in gunpowder manufacture. The demand for saltpeter in those days 
for use as an ingredient of gunpowder led to its production in France and 
Germany and other European countries where natural conditions were 
simulated by exposing to atmospheric action heaps of decaying organic 
matter mixed with alkalies. The salt was extracted by water and the 
solution treated with wood ashes. The resulting liquid was then filtered 
and potassium nitrate was crystallized out of solution. 

Potassium nitrate is more serviceable than sodium nitrate since the 
latter is deliquescent. The sodium salt, therefore, is commercially converted 
to the potassium salt. This is done by treating the sodium nitrate with 
potassium chloride. 

Nitrites.— In recent years sodium and potassium nitrite have been used 
as substitutes for or in combination with saltpeter in meat curing mixtures. 
Sodium nitrite is the one principally used and it is prepared either by reduc- 
tion, of sodium nitrate or as a by-product in connection with the synthesis 
of nitric acid from atmospheric nitrogen. 

10 
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Milk and its Products. -Since dried skim milk-isa 
cooked sausage products, in terms of c IjmntitJ ■ s jdm milk 
product used in the preparation of meat food P r « U '^ milk being coirs’ 
is the food made by drying sweet skim milk, the : Ann ^milkbemg 
milk from which the milk fat has been separated Dned skun mdk 
not more than 5 per cent of moisture Spray drying * are two 
roonly used in the preparation of edible dried skim mil . skim 

svstems of spray drying, depending on the method ofat°m«' | j 

milk in the drying chamber. In one system the: skim milk B P V? 
under high pressure through spray nozzles located at the a t ^ 
nozzles This accomplishes an instantaneous drying as the s 
fravLihe nozzle and the dried skim milk falls to .the bottom o^he^ng 

chamber without appreciable increase in temperature. Intb ^ bv a 

which is called the spray wheel system, the drying is accomplL 
centrifugal atomizer revoking at a high rate of speed. barre Is 

Edible dried skim milk is handled in clean, tight, RPPf^ 1 ' • cipa \lv 
which protect it in transit. Inedible dried skim “““■ wh |* “ P „ enl Sll'v 
used as stock feed is shipped and handled as an inedible product, g 

in unlined bags. , - ., orf i_ r named a 3 

Skim milk, whole milk, and cream are used in the orde 
ingredients of oleomargarine. When used in oleomargarine the. 
sweet, and pasteurized. . , . u to 

Cheese, Process Cheese, and Process Cheese Foods.— It is des i 
understand the differences that characterize the several classes o ^ 
products since they represent differences in moisture content. ion 

high moisture content are cheaper products. Therefore, the dec luct 
“Cheese” in an ingredient statement on a label for a meat food 
would be inappropriate where process cheese, which is a cheaper p 
and has a higher moisture content, is used in place of cheese. 

Cheddar cheese is the one most commonly used as the cheese mgr 
of a meat food product. It contains not more than 39 per cent moistu ♦ 
its solids contain not less than 50 per cent of milk fat. The milk 
the preparation of cheddar cheese is subjected to the action of na 
lactic acid producing bacteria present in the milk or added to it. a ^ 
less artificial coloring is sometimes added. Sufficient rennet is au< 
set the inilk to a semi-solid ina^. At times, some milk is dcncien 
calcium content. Tliis condition retanls its coagulation with ** * 

The addition of small amounts of calcium chloride often aids coagu a 
in such instances. Tlie amount of calcium chloride does not exceed - - 
per cent, calculated as anlmlrous calcium chloride, of the weight o ^ 
milk. The mass is cut. stirred, and heated, with continued stirnn,, ^ 
promote the separation of whey an<i cunl. 'Hie whev i» drained 
the cunl is matted into a cohesive mass. This mass is cut into slabs « 1 
are mi piled and liandled as to promote the drainage of whey and * 
dtw t lopim-nt of aridity Tlie ••labs are then cut into pieces which ma\ 
lius-il b\ sprinkling or pouring water o\cr them with free and continuoi 


’ Tl-v iiiTirul OUhf (uf tl>> 
Mlb CVititnu. 
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drainage. This rinsing is limited to the removal of the surface whey 
only. The curd making up the slabs is again stirred, further drained, 
salted, and pressed into forms. 

Process cheese or pasteurized process cheese is made by grinding and 
mixing cheese of the same or more than one variety with the addition of 
emulsifying agents, salt, water, and coloring, and heating the mixture to 
make a pasteurized product of uniform texture and composition. The one 
most commonly used as an ingredient of meat food product is process 
American cheese which is made from cheddar cheese, washed curd cheese, 
colby cheese, granular cheese or mixtures of two or more of these varieties. 
Process American cheese possesses characteristics commonly associated 
with process cheddar cheese with a maximum moisture content of 40 per 
cent and cheddar cheese constituting at least 75 per cent of the cheese 
ingredients. 

To accomplish uniform dispersion of the fat in process cheese, certain 
emulsifying agents are added. Chemicals which have been found suitable 
for this purpose are inonosodium phosphate, disodium phosphate, trisodium 
phosphate, dipotassium phosphate, sodium citrate, potassium citrate, 
calcium citrate, sodium tartrate, sodium acid pyrophosphate, tetrasodium 
pyrophosphate, sodium metaphosphate, and sodium potassium tartrate. 
These emulsifying agents are used singly and as mixtures and are limited 
in amount used to 3 per cent of the weight of the process cheese. The 
efficiency of the action of the emulsifying agent is increased by adjusting 
the pH of the mix through the addition of lactic acid, citric acid, acetic 
acid, or phosphoric acid. Reduction of the pH below 5.3 does not improve 
emulsifying agent action and may alter the characteristic flavor of the 
product. 

Process cheese food is similar in appearance and taste to process cheese 
and is essentially process cheese to which has been added milk or certain 
milk products. This addition generally serves to make the process cheese 
food softer than the corresponding process cheese. Forty-four per cent 
has been identified as the maximum limit for moisture that will permit 
sufficient softness but prevent the use of excessive water. In order to 
maintain an adequate milk weight level, 23 per cent of milk fat is considered 
the minimum limit. An exception to this is recognized when different flavor 
characteristics are imparted to process cheese food by adding fruits, 
vegetables or meats when a minimum milk fat content of 22 per cent 
is recognized. 

Process cheese spreads arc another category of cheese product but these 
spreads are not commonly used as ingredients of meat food products. 
The soft texture characteristic of process cheese spreads is largely due to 
the addition of water. The maximum limit of (K) jkt cent moisture has 
been recognized. The higher moisture content brings about a reduction 
in the fat content with a minimum limit of 20 jut cent for milk fat being set. 
Gums or similar water retaining substances are added to the spreads to 
prevent leakage of water, these include Carol* bean gum, gum karava, 
gum tmgacanth, guar gum, gelatin, carbuxy ethylcell ulose, carrageen, 
cut gum, algiu (sodium alginate), and propylene oxide ester of algmicacid. 
Sweetening agents such as sugar, dextrose, corn sugar, coni syrup solids 
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maltose, malt syrup and hydrolized lactose are used. The acidifying agents 
added to process cheese spreads serve purposes in addition to enhancing 
the action of emulsifiers. They impart a flavor to the spread and alsoac 
as preservatives to inhibit the growth of certain bacteria. A lower pH is 
therefore accomplished which should not drop below 4. 

Cereal and Cereal Products.— Wheat. — Flour milling has developed into 
a vast industry' from its beginning centuries ago as a laborious household 
task. Millstones of various designs were used in flour milling until the 
invention in 1820 of the steel roller mill which was first used in Switzerland. 

In the manufacturing of white flour, the aim is to separate the flour 
bearing endosperm of the grain from the bran and germ and then pulverize 
it to small particles. This separation can be accomplished mechanically 
because of differences in physical properties of the several portions of the 
grain. The processing steps in flour milling are wheat selection and blend- 
ing, cleaning of the wheat, its conditioning and tempering, breaking, bolt- 
ing or sieving, purification of the middlings, and the reduction of the 
purified middlings. 

The miller must select and blend his receipts of wheat if he is to produce 
a flour of definite characteristics for the particular market that be senes. 
Each new crop presents special problems which require investigation ot 
the milling and baking qualities of the wheat originating in various produc- 
ing areas. After blending, the wheat is subjected to cleaning that involves 
the use of sieves, airblasts, and disk separators. Commercial wheat as it 
is received at the mill contains various impurities, such as stinking smut, 
weed seeds, other cereal grains, stones, soil and the like. In some instances 
the wheat is also washed under a stream of flowing water. After being 
cleaned, the wheat is conditioned or tempered by adding to it a sufficient 
amount of moisture to secure maximum toughening of the bran with 
optimum mellowing of the endosperm. The purpose of toughening the 
bran is to keep it from pulverizing along with the endosperm during the 
milling operation. In the presence of excessive moisture, however, the 
endosperm, tends to flake rather than pulverize between the smooth rolls- 
Normally, hard wheat after tempering contains 15 to 16 per cent moisture- 
The breaking of the tempered wheat is carried out by a series of cor- 
rugated rolls known as break rolls. A series of six pairs of break rolls 
is used, each successive pair of rolls possessing an increased number of 
corrugations and are set more closely together. The rolls operate in oppo- 
site directions at a differential in speed of about 2| to 1. As the rolls turn 
rapidly toward each other the edges of the corrugation of the more rapidly* 
revolving roll cut across those of the slow roll so that there is a shearing 
as well as a crushing action on the wheat which falls in a rapid stream 
between them. The first break rolls are placed some distance apart so 
that the wheat is only lightly crushed and only a small quantity of fine 
flour is produced- The coarsest material is conveyed to the second break 
roll which crushes the material a little finer and this process is repeated 
until the coarser particles have passed through the six pairs of break rolls- 
After each grinding on the break rolls, the crushed material is conveyed 
to a sifter or bolter The sifter or bolter is essentially a large box fitted 
with a series of sloping sieves. Three general classes of material arc 
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separated out by this sieving operation: coarse fragments which are fed to 
the next succeeding break rolls until only bran remains; fine particles of 
flour which pass through the finest flour sieve; and granular particles 
of intermediate size that are called middlings. These middlings consist of 
fragments of endosperm mixed with small particles of bran and released 
embryos. They are an entirely different wheat product from the cattle 
feed known as middlings. 

The middlings are subjected to a process called purification which sepa- 
rates the branny material from them. The purified middlings are then 
ground to flour between smooth rolls called reduction rolls which revolve 
at a differential of about 1£ to 1. These rolls pulverize the endosperm 
fragments and flake the remaining bran fragments. By a series of rolling 
and sieving the flaked bran chips are removed from the pulverized endo- 
sperm. There remains after separating out the pulverized endosperm the 
very fine middlings and bran with a little germ. This constitutes feed 
middlings. 

In a large mill there may be as many as 30 varieties of pulverized endo- 
sperm or flour. All these combined are known as straight flour. Frequent- 
ly, the more highly refined flours are separated out and sold as patent 
flours while the remaining are known as clear flours. The percentage of 
the total flour merchandised as patent flour varies widely. When a high 
percentage of the more refined flours are sold as patent flours, the quantity 
of the remaining or clear flours becomes lower. Freshly milled wheat 
flour contains small quantities of yellow pigment that impart to it a 
creamy to yellow hue. Storing such flour at moderate temperatures 
accomplishes a natural aging which improves its color as well as its baking 
quality. Small quantities of oxidizing agents are added to freshly milled 
flour to bleach it and accomplish a rapid artificial aging effect. These 
agents include oxides of nitrogen, chlorine, nitrosyl chloride, chlorine 
dioxide, and benzoyl peroxide. One part by weight benzoyl peroxide is 
mixed with not more than six parts by weight of one or any mixture of two 
or more of the following: potassium alum, calcium sulfate, magnesium 
carbonate, sodium aluminum sulfate, dicalcium phosphate, tricalcium 
phosphate, starch, and calcium carbonate. 

Macaroni Products.— Macaroni, spaghetti, and vermicelli are classed as 
macaroni products. They are prepared by drying formed units of dough 
made from semolina, durum flour, farina, flour, or any combination of 
two or more of these with water or with or without one or more of the 
following: egg white, disodium phosphate, salt, gum gluten, and flavoring 
such as onions, celery, garlic, and bay leaf. 

The dough is kneaded into a stiff plastic mass which is translucent in 
thin layers and generally creamy yellow in color. The dough is transferred 
from the kneader to a large vertical press in the bottom of winch the 
appropriate die or perforated plate called the trafila is located. In the 
preparation of the macaroni, each hole in the die has a centrally located 
steel pin which forms the hole in the macaroni. As the piston descends 
the dough is forced through the die at a pressure of from 2,500 to 5,000 
pounds per square inch. Drying and curing is the most critical stage in the 
manufacturing process of macaroni products. 'Hie modern practice cm- 
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ploys air currents of regulated temperature and humidity with the drying 
being completed in thirty-six to ninety hours. Macaroni is generally more 
than 0.11 inch in diameter but does not exceed 0.27 inch. 

Spaghetti may be tubular but it is generally cord-shaped (not tubularj 
and it is not more than 0.11 inch in diameter but not Jess than 0.00 m 
diameter. Vermicelli is cord-shaped and not more than 0.00 in diameter. 

Noodle Products.— This class includes noodles, egg noodles, egg macaroni, 
egg spaghetti, and egg vermicelli. These products are also prepared^ by 
drying formed units of dough made from semolina, durum flour, farina, 
and flour, but may also contain egg products in addition to water, salt, gu°^ 
gluten, and flavorings such as onions, celery, garlic, and bay leaf. Noodles 
and egg noodles are prepared in ribbon shape while the shape and size o 
the egg macaroni, egg spaghetti, and egg vermicelli are the same as the 
products prepared without eggs and classed as macaroni products. 

Com. — White commeal is prepared by grinding cleaned white com to 
a degree that the crude fiber content of the finished commeal is not less 
than 1.2 per cent and not more than that of the cleaned com from which 
the meal was ground. The moisture content of the commeal is not more 
than 15 per cent, and its fat content does not differ more than 0-3 per cent 
from the com used in the grinding process. The crude fiber and fat content 
represented by these figures is calculated on a moisture-free basis for the 
meal. 

Yellow commeal meets the same standard as white commeal except that 
cleaned yellow com is used instead of white com. 

Two methods of grinding com for human consumption are used called 
the old process and the new process. Old process meal is also known as 
water-ground meal because the mills making it were formerly operated by 
water power. In the old process the com (preferable white dent) is ground 
to a coarse meal between millstones running slowly at a low temperature- 
The meal is softer and more flour-like than the more highly refined new 
process meal. The new process is carried out with steel rolls that mill the 
com along lines similar to that employed in milling wheat. 

Soya Flour. — With the perfection of processes for the preparation of 
edible milled products derived from the extracted soy bean flakes, soya 
flour became available in large amounts for use as an ingredient of many 
foods including meat food products. Although soya flour does not possess 
binding qualities characteristic of cereal flours, it has good moisture ab- 
sorbent powers and blends nicely with meats and meat by-products. 

The objective of the processing method employed in the preparation of 
edible soya flour is to produce an extracted flake free of bitterness and a 
beany taste. Decorticated beans are used since the shell imparts an unde- 
sirable taste to the finished product. An alcohol extraction method ba3 
been developed to replace the one using petroleum factors. The soy bean 
flakes from uluch the oil has been extracted by ethyl alcohol bave an 
improved color and possess less of the bitter and beany taste. The extracted 
flakes are subjected to a degree of heating that partially toasts them for 
the purpose of removing all traces of the solvent and to destroy all vestige 
of bitter or beany fla\ or. The resulting soya flour comes as near to being 
ta'trlev* as can be accomplished by the method of processing. 
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So-called soya grits are also sometimes used as an ingredient of meat food 
products. Soya grits differ from soya flour only in the degree of milling. 

Vegetables.— Fresh, dehydrated, and canned vegetables are used in 
large quantities in a great variety of meat food products, such as meat 
stews, soups, meat loaves, chili con carne with beans, and corned beef hash. 
They are so handled preparatory to their being used as ingredients 
of meat food products to assure their cleanliness, wholesomeness, and 
freedom from deterioration and adulteration. 

Fresh Vegetables.— These are first sorted to eliminate those that are 
wilted, rotten, moldy, decayed, worm-infested, or discolored. The remain- 
ing portion is washed thoroughly in running water and then passed across 
a table where the vegetables are again examined to detect and remove, 
usually by trimming, any unfit portion. 

The peeling of potatoes is done mechanically when large quantities are 
used as, for example, as an ingredient of corned beef hash. The methods 
of mechanical peeling usually used are the abrasive peeler, the flame 
peeler, and the lye or caustic soda method. The machine used for abrasive 
peeling consists essentially of an abrasive-lined drum. The floor plate of 
this drum revolves at a regulated speed and the drum is provided with 
water sprays. The potatoes are dumped into the drum and the revolving 
floor plate pushes the potatoes against the sides of the abrasive walls. A 
flow of water flushes the removed skin through a waste drain opening at 
the bottom. There is a continuous type of abrasive peeler in which the 
potatoes pass through a winding course and over the abrasive sides of 
rotating cylinders. The peeling and trimming loss of potatoes when the 
abrasive method of peeling is used may run higher than 20 per cent. 

Due to the high loss experienced with the use of the abrasive peeler, 
another method of peeling was devised in which the potato is first subjected 
to the action of a boiling hot, saturated salt brine solution after which it is 
flamed at a temperature of around 2,000°F. for a period of from fifteen to 
thirty seconds. The charred surface of the potato is removed by scrubbing 
and washing resulting in a clean, peeled product. 

The lye or caustic soda peeling results in even smaller loss. The potato 
is submerged in a hot solution of lye for a short time after which it is washed 
with acidulated water until all the lye is removed. Then the potato is 
scrubbed and washed removing all of the peel. 

The peeled and cleaned potatoes are passed across a work table where the 
residual skin is removed along with the eyes, discolored areas, insect 
injuries, and the like. 

Dried Beans . — As they are distributed in the trade dried beans contain 
varying amounts of silt, stones, pods, hulls, and stems. These are removed 
as part of the preparation necessary for using the dried beans as an ingre- 
dient of a meat food product. They are washed thoroughly with running 
water as they pass through a revolving perforated cylinder that permits the 
silt and smaller particles of foreign matter to pass off with the wash water. 
Then the beans pass through a chamber of flowing water in which baffles 
are so located as to trap the stones which are heavier than the beans. 
At the same time the lighter particles, such as pods, hulls, and stems are 
floated off with the waste water. After this the beans are again passed 
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through a perforated cylinder where they are flushed with running water 
as the final cleaning and any remaining foreign particles are removed here. 

Dehydrated Vegetables.— 'Hie dehydration of vegetables, in addition to 
their sorting and cleaning, consists of cutting the vegetables to the desired 
size and shape, blanching with steam or water, or a combination of these 
at boiling temperatures, to destroy enzymatic action, sulfuring with sulfur 
dioxide to retain high quality of product during high drying temperatures, 
and the process of drying. 

Dehydrated potatoes are the principal dehydrated vegetable used as an 
ingredient of a meat food product since they are commonly used in place 
of fresh potatoes in preparing corned beef hash. For dehydration, manj 
operators prefer the type of potato that becomes white and mealy with 
cooking. 

The storage temperature of 40 °F. is low enough to keep mature potatoes 
dormant three to five months. However, the potato may become mildly 
sweet under this storage condition. At lower temperatures the potatoes 
may show a marked yellowing and browning at the center of the piece after 
being dehydrated. To correct the effects of such storage conditions, the 
potatoes are held at temperatures of around C0°F. for approximately a 
month prior to dehydration during which time the sweet taste is lost and 
the potato loses that characteristic that produces a discolored dehydrated 
article. A great number of factors in addition to storage conditions affect 
the quality of the dehydrated potato product. Its color and texture are 
influenced by the maturity of the raw potato, the time and method of 
blanching, drying conditions, and method of rehydration. Producers of 
dehydrated potato products conduct tests for rehydration and quality 
on each lot of potatoes. An acceptable product should be reh\ drated to a 
satisfactory plumpness without becoming mushy or watery. The rehyd ra- 
tion weight generally runs from 2 to 4 times the dried weight for diced or 
cubed pieces and 3 to 5 times for julienne strips. 

Canned Vegetables. — Canned tomato products exceed in volume all other 
canned vegetables used as ingredients of meat food products. The defini- 
tions and standards of identity for canned vegetables promulgated by the 
Federal Food and Drug Administration serve as guides in eliminating InSe- 
rior canned vegetables from use in meat food products. These standards 
are published under Title 21 of the Code of Federal Regulations. 

Vegetable Oils. — Large quantities of vegetable oils are used in the meat 
packing industry to blend with animal fats in the preparation of shortenings 
and oleomargarine. These oils may come to the meat packing plant as 
refined oils or in the crude form for refining on the premises of the plant 
where they are to he used. They include cottonseed oil, soy bean oil, peanut 
oil, sesame oil, and coconut oil. 

Oil Bearing Materials. — The kernels of the nut of the palm, Cocos 
nucifera, are the source of coconut oil. This palm grows along the coastline 
of practically all the tropical regions. The kernel has a high moisture 
'’ontent which is favorable to enzymatic action on its fat content. Hence, 
. must be processed promptly if it is to yield an oil of low free fatty acid 
ontent. Copra is the dried meat of the kernel from which the coconut oil 
>f commerce is expressed. The kernels separated from the husks are split 
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in half after draining off the milk; they are then exposed to the sun until 
the concentration of the meat of the kernel permits it to be readily remov- 
able from the shell. The separated meat is then further dried until the 
moisture content of the copra is reduced below 8 per cent. Properly pre- 
pared copra that is stored in dry, well-ventilated buildings will remain in 
good condition for some time. 

Oil bearing seeds are much less subject to deterioration than the mate- 
rials of high moisture content, and under suitable conditions may be stored 
for long periods before they are processed. However, there is a critical 
moisture level above which oil seeds do not keep well. Accordingly, most 
mills are equipped with driers to reduce the moisture content of oil bearing 
seeds before they are put into storage. 

Oil bearing seeds whose cell structure has been damaged develop free 
fatty acids very rapidly. Rolled cottonseeds deteriorate markedly within 
a few days or even hours. Also, undecorticated seeds have much better 
storage properties than decorticated seeds. 

Partial hydrolysis of the oil is not the only deteriorative change affecting 
the oil in oil bearing seeds. Other changes involve the non-oil constituents 
of the oil that may affect the quality of the oil. In both cottonseed and 
soy beans there is an increase of oil-soluble pigments which are difficult 
to remove in the refining and bleaching. There are also changes involving 
the solubilization of phosphatides or other surface active substances in the 
oil possibly from the splitting of protein-phosphatide complexes which may 
increase the refining loss out of proportion to the increase in free fatty acids. 
There are beneficial changes that occur in soy beans during a period of stor- 
age. The yield of oil from newly harvested soy beans is less than that 
obtained after a period of storage. During the storage of soy beans there 
is a diminution in their chlorophyll content. Chlorophyll in the oil is 
undesirable because of the difficulty of removing green color in subsequent 
processing and it becomes intensified by hydrogenation. 

Preparation of Oil Bearing Materials for Oil Extraction. — When practical 
it is preferred to decorticate oil bearing seeds before they are extracted. 
The hulls are low in oil content and if they are not removed from the seed 
they tend to reduce the total yield of oil by absorbing and retaining oil 
in the press cake and, in addition, they reduce the capacity of the extraction 
equipment. Incident to their decortication the seeds are freed from dirt, 
sticks, leaves, and assorted trash. 

Soybeans are not decorticated before they are processed for oil unless 
the meal is intended for human consumption. The hulls of soy beans 
constitute but a small part of the seed and they are relatively non-absorb- 
ent. Small oil seeds, such as flaxseed and sesame seed, are also processed 
without decortication. 

The extraction of oil from the seeds either by mechanical expression 
or with the use of solvents is facilitated by reducing the seed to small 
particles. Rolls are generally considered to be the best type of mill for 
use in reducing the seeds prior to their extraction. Smooth rolls which 
reduce the oil seeds to thin flakes are considered most satisfactory for 
hydraulic pressing while flaking rolls are considered best for solvent extrac- 
tion. 
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Cooking the oil bearing seeds ^ th \ 
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worm shaft. An extremely high '^''Through the 

pounds per square inch is built up in the cage or -m— or 

tirorm wnrkinc aeatnst an adiu: 


ult up in the cage or rtr ;fire or 


choke, which constricts the discharge of cake from e "“ “ ba ii, 'which 
The interior of the barrel of this machine is made °f flat steel . n place 
are set edgewise around the periphery of the barrel, and a bar9 , 

by a heavy cradle-type cage. The openings “J e thick- 
through which the oil must flow, can be adjusted by changing 

ness of the spacers between the bars. . .. obtains the best 

Solvent Extraction of Oils.-Extract.on with sobents ol to 

oil yields when the oil bearing material has a fairly hls ^ f soy beans 
This method is relatively more advantageous in the P roce “ inl L be 

because of their comparatively low oU “ nte . nt nt i^L ) wLt exttaSion. 
rolled to thin, coherent flakes which are well- adapted t o sol ^ mos t 

Light petroleum fractions obtained from natural gas ; and 

commonly used solvents. They are used both for batch extractio 
in connection with continuous extraction methods. . or solvent 

Refining. — The crude oils produced by either the espresso ; ties . 

extraction method contain variable amounts of non-gtycenae P ^ 
For example, the following have been reported as occ “J™f p hos- 
cottonseed oil: rafflnose, pentosans, resins, proteoses, ^ pep , ’ bst es, 

pholipins (phosphatides), phytosterols, phytosteroline, moate ! P • ou s 
tocopherols, xanthophyll, chlorophyll, carotenoid pigments, mucilagi 
substances, and free fatty acids. . , ^ .lerols, for 

Not all of the impurities in crude oils are undesirable. * !n ert. 

example, are colorless and heat stable and for all practical P fP tcct ing 
Furthermore, the tocopherols perform the important function P ob j ee _ 
the oil from oxidation. However, most of the other impurities L), 

tionable. The object of refining is to remove the impurities in 
with the least damage to either the glycerides or the tocopliero 
antioxidants. 
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Certain oil impurities, such as pkospliatides, proteins, or protein frag- 
ments and gummy or mucilaginous substances, are soluble in the oil only 
in an anhydrous form and can be precipitated and removed if they are 
hydrated. The water washing or degumming process is similar to continu- 
ous alkali refining except that warm water is used in place of the alkali. The 
water and the oil to be washed are emulsified together in a continuous 
mixing device. After a suitable holding time, the hydrated substances and 
the excess water are removed by continuous centrifugation. 

By far the most important and generally practiced method of refining 
is with the use of an alkali. Alkali-refining effects an almost complete 
removal of free fatty acids which are converted into oil-insoluble soaps. 
Other acidic substances likewise combine with the alkali and there is 
probably some removal of impurities from the oil by absorption on the 
soap formed in the operation. Also, all substances are removed which 
become insoluble from hydration. The alkali most commonly employed 
for refining oils is caustic soda. 

Continuous centrifugal refining has come into wide use in the United 
States. In this system a continuous stream of oil and lye is fed into 
emulsifying chambers. The emulsion is then broken by heating it quickly 
to 140°F. causing it to separate into soap stock and oil which are carried 
to a high speed centrifuge. The oil as it comes from the centrifuge contains 
a small amount of dissolved and suspended soap and water. This oil is 
then washed by mixing it with an amount of hot water equal to 10 per 
cent of its own weight and this mixture is heated to a temperature of 
150° to 1S0°F. This mixture is passed through a second centrifuge. The 
washed oil runs to a receiving tank and the weak soap solution is discharged 
into the sewer. This washing operation is sometimes repeated. 

Bleaching. —The object of bleaching is to remove coloring materials 
which arc relatively unaffected by refining. This treatment usually con- 
sists of bringing the oil into contact with a solid adsorbent which has an 
affinity for the coloring materials. These adsorbents usually consist of 
bleaching clay (fuller’s earth) and activated carbon. Chemicals that have 
the capacity of oxidizing pigments to colorless forms are not used in 
bleaching edible oils since such chemicals also tend to oxidize and destroy 
the antioxidants in the oil. 

Deodorization. — If deodorization is properly carried out the removal of 
odoriferous constituents from oil is substantially complete. Steam is used 
to remove odors from oils because of the great differences in volatility 
between the triglycerides and the substances which give oils and fats their 
natural flavors and odors. Steam deodorization is essentially a process 
of steam distillation wherein relatively volatile odoriferous and flavored 
substances are stripped by the steam from the relatively non-volatile oil. 
The alteration is carried out at a high temperature to increase the volatility 
of the odoriferous components. The application of reduced pressure during 
the o juration protects the hot oil from atmospheric oxidation and prevents 
undue hydrolysis of the oil by the steam. 

Tiie concentration of odoriferous substances in an oil is generally quite 
low. In the case of common oils such as cottonseed oil, peanut oil, ami 
soy bean oil it does not appear to be greater than about .10 jkt rent. 



300 


MATERIALS ADDED TO MEATS 


Hydrogenation ot an od imparts a decided flavor and od . 
appears to be characteristic of tile hydrogenation reactio 
for different varieties of oil and is developed even in oils which have 
thoroughly deodorized previous to hydrogenation. any a lde- 

Deodorization destroys any peroxides m the oil a 'f . r “'°'“ tm0 'pl, e ric 
hvdes or other volatile products which may have resulted a S 0 P rizcd . 
oxidation. However, strongly rancid oils cannot be comp steel 
Deodorization is usually carried out m closed ' j-rtica > ^ t0 a 

vessels with conical or dished bottoms. The oil in the ta allowed 

temperature of 450°F. and approximately 8 feet of head space ^ ^ 
in the deodorizer to avoid the splashing of oil over into the vap ]!e( j 

it is being agitated during the process. A steam dtshabuto floff 

in the bottom of the deodorizer for breaking up and distribu * . ;jer 

of injected steam. The injection of steam through the oil in the oe 
which is under vacuum results in considerable rolling an P . _ 

the oil. Tlie vapor line leading off from the top of the de “ 0, ? ze ” cuum . 

nected with a multistage system of steam ejectors vvhich creates sub _ 

Mono- and Diglycerides.-Oils and fats may be defined as t 
stances of plant or animal origin which consist •• three 

glyceryl esters of the fatty acids or tnglycendes. They coni* ^ a 
fatty acid radicals. If the three fatty acids are identical, the p ^ 

simple triglyceride. If they are different it is a mixed trig > cen • . 
glycerides of fats are generally highly mixed. Monoglycende ^ 
eride contain but one and two fatty acid radicals respectively, ^ 


eride contain but one and two fatty acid radicals respective^ , fats 

quently have free hydroxyl groups. They occur naturally . et j„ 

which have been partially hydrolyzed but they are easily prepared } 


cally. 


Monoglyceride and diglyceride are added to shortening to gi' c it s V| , fj J eir 
emulsifying properties. They possess marked surface activity due 
content of both lipophilic (fatty acid) and hydrophilic (hydrox> ) „ 

The addition of mono- and diglycerides to shortening promotes 1 _ ^ 

sion in the baker’s doughs, particularly those with a high con 

Lecithin.— This is a kind of phosphatide and is one of the 
commonly removed in refining certain crude seed oils. Most of e Y ^ 
phatides of commerce are derived from soy bean oil and are mar e , 
"soya lecithin.” It is usually a stiff, waxy, dark yellow or orango- 
material containing about 30 per cent of free soy bean oil. Struc 
the phosphatides consist of triglycerides in which one fatty acid r ^ 
has been replaced with phosphoric acid. In the case of lecithin the P 
phoric acid is further esterified with choline. The lipophilic portion 0 
molecule consists of the fatty acid radicals while the phosphoric 


esiermeu wun ciiuuuc. me h^«j^*****'- j — - - . 

molecule consists of the fatty acid radicals while the phosphoric — 
choline or phosphoric acid-cholamine complex comprises the h> drop 

group. , , rived 

The phosphatides are classed with the surface active agents 


The phosphatides are classed with the surface active ageuu* ^ . j 

from fats and are natural rather than synthetic products. The comm*^ 
lecithins are effective oil soluble emulsifvin? and dispersing agents. 


irurai rauier man synuituc prouueia. -»■ — — — TheV 

lecithins are effective oil soluble emulsifying and dispersing agents, 
are used as emulsifying and anti-spattering agents for oleoma rg a * 

Lecithin is also used as an emulsifying or surface active agent in shorten 
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and lard. In shortenings and lard it is also a convenient oil soluble anti- 
oxidant of the acidic type. 

Artificial Colors.— Coal-tar Dyes.— In accordance with provisions con- 
tained in the Food, Drug and Cosmetic Act of 1938, the Food and Drug 
Administration has worked out a procedure that assures the use in food of 
(i only those coal tar colors that are harmless and suitable for the purpose. 
The Administration maintains a list of approved coal tar colors for food 
and it provides a certification service for batches of any of the colors so 
listed that are prepared for distribution and sale to food processors. 

When the manufacturer of a coal tar color desires to obtain listing for a 
particular color with the Food and Drug Administration, his request is 
accompanied with pharmacological data showing that the color is harmless 
and suitable for the use for which it is proposed, and chemical data showing 
methods for determination of the identity and purity' of the color. A 5- 
pound sample of the color produced under practical manufacturing condi- 
tions is furnished along with the request for listing and an advance deposit 
of $500 is made. 

If, after adequate investigation, it is found that the color is harmless and 
suitable for the purpose for which it is proposed and proper methods are 
available for determining its identity and purity, an amendment to the 
Administration’s color regulations is proposed and a public hearing is held. 
Based on the evidence given at such a hearing, the requested listing is 
either made or denied. 

Each batch of a listed color which is manufactured is required to be 
certified before it can legally be used in a food. The Administration’s 
certification issues only after a thorough examination of a sample from the 
batch shows that it meets prescribed standards of purity. Listing and 
certification are therefore an assurance of two things, (1) that the dye itself 
is harmless and (2) that the particular batch is free from harmful impurities. 

The general requirements for certification by the Administration of a 
batch of coal tar color intended to be used in coloring foods are: 

1) Freedom from all impurities to the extent that such impurities can 
be avoided in good manufacturing practices. 

2) It must be a listed coal tar color. 

3) It docs not contain more than 0.00014 per cent arsenic, 0. 001 per 
cent of lead, and a trace of heavy' metals. 

If a sample representing a batch of listed coal tar colors is found after 
adequate investigation by the Administration to comply with its require- 
ments, die Administration issues a certificate covering the batch in question. 
Hus certificate assigns a lot number to the batch and shows the pure dye 
content found in the batch. 

The following information is required to be contained on the label for a 
coal tar dye intended to be used as a food coloring: 

1) An accurate statement of the net contents of the package. 

2) The name and place of business of the manufacturer, packer or 
distributor. 

3) The name of the color components and that of each diluent contained 
in the mixture. 
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4) The name of the color. 

5) The lot number of the batch. 

fit The pure dye content of the color. . , .. statement 

7) In the case of a color certified for only a hunted use a state 

settinE forth this limitation. . , . i..,,,,, records. 

The person to whom the certificate is issued is requ red to keep TC . 
to show- the quantity of color used, the date, and fand cdu^ ^ 
shipping records including the name and address produced at the 

shipment was made. This information .s^uciltobep^ » ^ 

request of a representative of the hood and Drug Adnnmstrai 
year after disposal of the batch. • ■ .i. nrinciple of alka- 

Vegetable Coloring, dlhmirl. - Alkaniun is the 6P j t ; s almost 

net root and is brownish-red in color with a copr <’ . • The alkan- 

insoluble in water but is soluble in alcolio , ether, or feed oil The 

nin is found most abundant in the cortical region ot the alfcinetr ^ 

root is obtained from a lierbaeeous perennial plant indigenous 
Minor and southeastern Europe. , reddish pulp 

Amiufto.-Th'is is a brownish-red color derived from , ; ; ze d tree 
surrounding the seeds in the fruit of! Sma ore! Asia 
native to northern South America but widely but unpart 5 

and Africa. The coloring principle does not dissolve mw It 

to it a yellow color. It is soluble in alcohol, oils, fj a 'H‘ " h „ hen pure is 

contains two coloring principles, one known as bLvm, h b ably 

dark red and the other is a > elloiv coloring matter, orellin, w men is p 
a decomposition product of bbrin. .... „ • _.* indigenous to 

Cochineal. — Cochineal solution is obtained from an m5e f “l| nce of a 
Mexico, Peru and Central America that has the S ener f insect, 

wood louse. r rhe red dye is found in the dried remains of the ft ‘ to 
Cochineal solution is very dark purplish-red in color, t h t0 

orange upon being acidified with hydrochloric acid a 

red purple upon being made alkaline. . . „k r0 side crocin- 

Saffron . — The chief coloring agent in saffron is th . j j an t, 

This is a yellow powder easily soluble in water. Saffron is ap an d 

Crocus sativus. The plant is believed to be a nativeof ' Gne , i use ia 
Asia Minor. At present, saffron is chiefly cultivated for med 
Spain. In the United States it is cultivated as a garden how er. ^ 
Turmeric . — Turmeric yellow or curcumm is obtained from tne ^ 
of the Curcuma longa L. which is a plant native tosouthern- JaVa . 

East Indies but now cultivated particularly m China, Benga , 

Turmeric is used for dyeing yellow but the color is not P™*®^ va tiv«s 
Chemical Preservatives.— Historically, the use of chemical p Q ut c f 
in foods has been supported and condemned by many authorities. 
its checkered career has emerged what appears to be a soun p em j ca l 
that begins by distinguishing between those substances that a ate . 

in nature but which serve traditionally as flavoring and process fe j n 
rials, and chemicals whose only use is to inhibit deteriorative t ko=e 
food. Reserving the designation chemical preservatives to iaen ^ ^ 
chemicals that serve only to retard deteriorative changes m looa, 
identified a class of substances which is subject to definite ru 
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trolled use. Generally speaking, tlieir rigid control is justified because 
they are used as a substitute for clean and careful food processing practices 
and they tend to mask inferiority; furthermore there is insufficient knowl- 
edge concerning their complete mode of action. In recent years the only 
chemical preservatives that have gained acceptance for use in products of 
the meat packing industry are benzoic acid and sodium benzoate in oleo- 
margine. 

Benzoic Acid and Sodium Benzoate.— The Wiley report of 1908 pointed 
up a controversy that had developed between food manufacturing interests 
and food control officials concerning what had become a rather prevalent 
practice of using chemical preservatives in foods prior to that time. Mr. 
Wiley’s campaign against the use of chemical preservatives in foods empha- 
sized the consumer demand for cleanliness in food preparation accompanied 
with proper processing methods. Benzoic acid and sodium benzoate became 
the center of controversy, with Mr. Wiley concluding on the one hand that 
they are highly objectionable and poisonous, while the Remsen 1 Referee 
Board Report of 1909 concluded that they are relatively harmless. Al- 
though benzoic acid and sodium benzoate were permitted to be used in all 
meat food products prepared under Federal meat inspection until 1948, 
these preservatives had only a very limited use. By regulation in 1948 
their use is limited to oleomargarine. The acidity of the medium in which 
these preservatives work is very important. Their usefulness in meats at 
the usual range of pH for fresh meats is highly questionable. 

Antioxidants. —When fats are exposed to the air they tend to oxidize 
and produce the condition called rancidity. This condition is accompanied 
with typical off odors and flavors produced by the oxidation. All fats have 
this tendency to become rancid but there are factors which influence the 
rate of occurrence. Some of these factors are the chemical composition of 
the fat, the method of processing, the method of packaging, the conditions 
of storage, and the presence or absence of naturally occurring antioxidants 
in the fat. Antioxidants are substances which when present in fats will 
delay the onset of rancidity. They stabilize the fat toward oxidation. 
Some fats, such as certain vegetable oils, contain naturally occurring anti- 
oxidants. Other fats, such as lard, contain very little antioxidant material. 
Synergists are used in combination with the antioxidants to improve their 
efficiency. 

Lecithin . — This is one of the phosphatides naturally occurring in crude 
vegetable oils. It is only moderately active as an antioxidant. It is inex- 
pensive and relatively easily mixed with the rendered fat. The maximum 
stability effect of lecithin is accomplished with 0.075 per cent of the lecithin 
in the rendered fat. 

Resin Gmiac ,—' This is also relatively inexpensive and may be used in 
concentrations up to 0.10 per cent. It is a rather effective antioxidant ami 
possesses the outstanding advantage of its antioxidant effect carrying over 
into the baked and fried goods made from the treated fat. Resin guaiac 
has several disadvantages, however. Some of these are its odor and flavor 

„ 1 !• lU’msen “Influence of Sodium Benzoate” United States Department of Agriculture 
Ucport No. SS (1900) * 
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in the treated fat. _ . ... i ct fiHi nK up the tissues of 

jffiS fJS t£"p.e is by spontaneous 

exudation. ..._ F „„ effective stabilizers for fats- 

rocopferof».-Tocopherols,orxitamin E areeBec ^ topa rt m} . 

They are easily mixed with the rendered fat i ind 5* oil ^ and ^ 
color, odor, or flavor. They occur naturally in c i ; | eral i v accepted 
produced as part of the refining process of these ^ ^ of th e vegetable 
that tocopherols are primarily res^usible for Mhe stabilities fat 

oils. Concentration of tocopherols up to 0.03 ^perce ) stability 

are used, however 0.01 percent have been found to produce g 

in rendered fats. .. . , . - ]nrf i That is, the anti- 

Tocopherols are carry-through antioxidants in lard. tocopherol 

oxidant property carries through to the baked goods Gamma to P ^ 
appears ta have better antioxidant properties than alpha tocophero 
gamma is also a better carry-through antioxidant. disco vered at 

XordiJiydroguaiareiic acid.— Nordihydroguaiareti creosote 

tte University' of Minnesota in 1942 It is estractad ^ United 
busli which is indigenous to scmi-and areas m parts 

SU Fw'pyl Gallale . — This is the propyl alcohol ester of gallic jJJJj 1 an “ations 
very effective antioxidant in rendered fats. 11 * L e rtato the baked 

up to 0.01 per cent. Its stabilizing action does not " ; cater, 

goods prepared with the treated fat, due, probably, to its solubd, ^ ^ (o 
It is heat stable and dcodonzation does not lower the sta dcre d 

which it is added. Propyl gallate does not affect the co or ^of the ™ 
fat to which it is added nor does it impart odor or flavor to tne I 

ThiodipTopumaU Group. -Tbiodipropiomc acid, dilaury . ; Uon ill 
pionate, and distearyl tbiodipropionate, singly or “f “ 0 g per cent 
quantities up to 0.01 per cent of tbiodipropiomc acid and O O 
of cither dilauryl thiodipropionate or distearyl thiodipropionat , eters 
nations of the two in rendered fat. are effective antioxidan . Uie 

are more fat soluble than the acid and their effect carries ?]" not been 
products prepared with the treated fat. This carry -o\ er ,i,., x ]orized, the 
experienced with the acid. Wen the rendered fat is to be *»““”£• ^ 
esters should be added after completion of the deodonzatlon. ^ 

other hand, the acid should be added to the fat prior to dcodonzat 
that it may be present during that process. . , jj,. dr oxy- 

Butu!u(cdf/y<froryanirofe.-Thisisamixtureof2-tertiarybut.u-l ,j. 

anisolc and ' 3 -tcrtiary butyl-l-hy droxy amsole and is an cllcci 
oxidant in rendered fat when used in amounts up to 0.02 per cent. . ^ 

Citric Acid and Phosphoric Acid.—' These are not true The v 

however, they are added to rendered fats for their synergistic el II lecw ,' n 

improve the stabilizing activity of the antioxidants normally P j fi 

the rendered fat as well as the added antioxidant. Since lard, tor 
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contains little or no naturally occurring antioxidants, the addition of 
citric acid or phosphoric acid has no value. On the other hand, their addi- 
tion to vegetable oils which contain natural antioxidants or rendered 
animal fats to which antioxidants have been added has an improved 
stabilizing effect. 

Starter Cultures. — In years past a manufacturer of fermented sausages 
such as summer sausage, thuringer, and salami largely depended upon 
chance inoculation with the fermentive organism. Frequently spoilage of 
the product occurred because of contamination with undesirable organisms. 
Furthermore, this method of relying on chance inoculation with micro- 
organisms of unascertained types often led to undesirable taste results. 

Most fermented foods are prepared by a method that includes controlled 
fermentation. The responsible microorganism is identified and pure cul- 
tures are deliberately added to the food. 

A starter culture must possess a unique combination of characteristics. 
The culture must grow vigorously in the sausage. It must be salt-tolerant 
and capable of anaerobic growth. While producing the desired quantity 
of acid and accompanying tangy flavor, the culture must not produce large 
quantities of gas or off-odors or flavors as a result of its metabolism. The 
starter culture must be non-proteolytic. It must be able to grow in temper- 
ature ranges employed in commercial smoking schedules. 

Harmless bacterial starters of the acidophilus type are used in the prepa- 
ration of such kinds of sausage as thuringer, Iebanon bologna, cervelat, 
salami, and pork roll. The amount added to the product does not exceed 
one-half of 1 per cent. The pediococcus cercvisiae has also been developed 
for use as a starter culture. 

Polyphosphates.— This term has been used loosely to refer to a variety 
of phosphates that have been accepted for use as ingredients in foods, 
notably cheese and meats. Commerical phosphate preparations are as a 
rule mixtures of the different types of phosphates, that is, of ortho-, pyro-, 
and metaphosphates. These salts are mixed to obtain the desired pH level 
or to make insoluble phosphates soluble tlirough the addition of other 
phosphates. The phosphates that have been accepted for addition to meat 
products under the Federal meat inspection program are listed on page 439. 

It is interesting to note that a polyphosphate occurs in living (or surviv- 
ing) muscle; namely, adenosine triphosphate (ATP) which is of extremely 
great physiological importance. A significant effect of the phosphates on 
proteins has to do with the so-called “hydration” of the protein, that is, 
the interchange between the protein and water. An increase in hydration 
results in greater water absorption by the protein characterized by swelling 
and stronger retention of the water taken up by the protein. Conversely, 
a lowered hydration means less swelling with a decrease in water binding 
power. 

At the time of slaughter the muscle tissue has close relationship with the 
phosphate and it has a high hydration quality. After slaughter the meat 
tends to lose tins hydration quality as the close phosphate protein relation- 
ship is affected by the action of such salts as calcium and magnesium which, 
through their association with the protein weakens its hydration properties. 
The addition of the j>olypho»phatcs ami sodium chloride tend to restore 



300 MATERIALS AWED TO MEATS 

some of the hydmtion qualities which ‘ he ”^“e°p^n « 
is essential to this result since it appears P * j ma gnesium salts 
tratiou to facilitate the sequestration of the calcium anti magn 

bv the phosphate . .. , ( .„ rin , solutions fur 

Phosphates have found a valid use as mgredierits g ^ to 

pork cuts. Pork cuts such as cured hams so treated « " quality 

high temperatures during the smoking process without sacrlUci g q 

° f Theme of phosphates has raised problems not 

meat curing. The precipitation of phosphates m crvsta ls 

tions has presented some difficulty m then- use. ^ in 

tend to form on the cut surface of the finished AUo , 

the curing solution have succeeded in ^““/‘Thas been 

curing solutions containing phosphates tend to be S 0 ™ b ho , p hate 

found advisable to use plastic or stainless steel lines for the pno p 
pickles. The anodized can (p 410) is helpful in reducing the corros.o 
canned hams prepared with added phosphate. are used 

Ascorbic Acid.-Ascorbic acid and a number of its di-mati rials 

as ingredients of curing preparations. The effectn eness They 

in meat curing is proportional to their activity as redu f : B h i)a cteria 
are not preservatives in that they have no significant f^et °n t ^ a . 

in meat; They will neither promote nor prevent souring, sliminess, gret 
ing, or other spoilage due to bacteria or molds. r, he curing 

The ascorbic acid remaining in the finished product after meat 

process serves as a reducing agent in retarding the fading oft bleaching 
pigment bv reacting with oxygen ui preference to the oxyge ^ 

the red pigment. This action improves the ml color ^ ^Jer 

of color, but it does not protect the color indefinitely . Color fading 
display conditions is a very rapid process compared to 1 y ac ;d 

It is highly unlikely that color fading would be delayed by ,, . j 

to such an extent that the product would be spoiled bactenologi 
still have an acceptable appearance. . - „lf«irters* 

In general, when ascorbic acid is used the smoking time for fra 
for example, can be reduced by as much as 40 per cent and for a t> 
bologna as much as 25 per cent. With the Use of ascorbic aci< • 
development is accelerated ami it is unnecessary to raise the tempe 
in the smokehouse as gradually as with the conventional methods. 

The rate of color fading in sliced cured product depends on several a< ! ^ 

These include the amount of oxygen in the product and m the pac "h • 
the amount of surface exposed, the intensity of the light in the display / 
and the presence and quantity of reducing agents in the product, 
difficult to predict ju-t how long ascorbic acid will protect a cured pnM 
against color failing. The product usually has a better color initially a 
will hold the color several hours longer under rigorous display condition^ 
Smoke. -Smoke i-, of course, a chemical additive that is Used in 
processing of food Due to its long-continued and traditional use m JL^ 
connection, then* is a presumption of safety connected with its use. *_ * 
presumption will rome in for re\iew fn>m time to time as the chetnica 
additive -abject receives more and more attention. Fettling experunen ' 
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have been conducted with mice that have been given strongly smoked 
meat as their sole source of food. No symptom of ill health was observed 
in connection with these feedings. Although these experiments must be 
considered as reassuring, they cannot be regarded as conclusive. Smoke 
will no doubt come in for its share of attention as new chemical additive 
legislation is enforced. 

Vinegar.— As employed in foods, vinegar is essentially a bacterial fermen- 
tation product of certain fruit juices, such as apple, grape, tomato, or 
other kind of fruit. 

The fruit juices are first subjected to an alcoholic fermentation by employ- 
ing a yeast. The alcohol is then converted to acetic acid by the vinegar 
bacteria (acetobacter). The conversion of alcohol to acetic acid is an 
oxidative step. 

Usually, for household purposes, vinegar is prepared which contains 4 to 
5 per cent acetic acid. The oxidized hard cider is filtered and pasteurized 
to prevent scum formation resulting from further growth of the vinegar 
bacteria and to kill the harmless “vinegar eels” (nematodes) which thrive 
on the vinegar bacteria. 

For industrial purposes, much stronger vinegar is prepared by trickling 
distilled alcohol diluted with water through a series of several towers lined 
with beech shavings or some other similar material. The shavings become 
impregnated and coated with the vinegar bacteria which convert the alcohol 
to acetic acid. 

The final product is clarified and usually adjusted to a concentration of 
10 per cent acetic acid. This is the product commonly used for the pickling 
of pigs feet and sausages. It is preferred because of its high degree of 
clarity and is commonly known as white distilled vinegar. It consists of 
little more than an aqueous solution of acetic acid. 

The strength of vinegar is usually reported in terms of “grains.” Al- 
though some confusion has existed with respect to the derivation and use 
of this term, the grain strength of vinegar denotes a 10-fold concentration 
of acetic acid expressed in percentage. For example, 100 grain white distilled 
vinegar is an aqueous solution containing 10 per cent acetic acid. 
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PREPARATION OF MEATS ANT) 

MEAT FOOD PRODUCTS 

Wholesome, disease-free meat, poultry meat, . 1 “^^gdepart- 

m ove from the inspected slaughtering department to the ^ ” dequ ate, 
ments of the packing plant. Where the an< ] maintained as 

the processing departments are so constructed, eq Pf^. the m eats 

to assure a clean and sanitary environment for the process g 
and meat food products. ... _ L nn . pvpr to assure that 

Additional inspection supervision is necessai}, particular prod- 

the processes employed are those that are n0 ™? ; m p a ir the wbole- 

ucts. The process of manufacture ts not “ eit her by 

someness of the product. It must not result m its adidtemu ^ a 

adding a substance not normal to the product or by j.' ur ther- 

substance normally removed during the pro«ss ofmanufacture. ^ ^ 
more, the process is not permitted to impart a deceptive cUaroc 

fin To^£jmplish this, it is necessary that the . in5 P”‘ “[ teSsalertW the* 
normal process of manufacture for each product and *at he “ ale 
steps in the processing of the particular product where dewOons^ ^ 
the normal might occur. With this knowledge he is a P effective 

spection routine so that it maybe an efficient one andnsult ,j 

supervision over the handling, processing and packaging of the mea 
meat food products preparatory to their being shipped to * the 1 » # 
Chillmg.— It b common knowledge that meat wiU not keep . ^ 

time unless it is thoroughly chilled. Fresh meat. therefore, particle- 

that a temperature just above freenng is attained in all parts of 

This temperature b maintained throughout the meat unti \ t 

delivered to the consumer or it enters into a process of TJiwSfora long 
temperatures below freezing, for example, lo F., meat wiU ketp . 
time in excellent condition. This temperature, however, unparb • 
frozen condition in the meat which, upon thawing produces char j£ 
of the meat tliat are considered less desirable than those possess** - » 
erl\ chilleil meat that has not been frozen. „ ltn iurt- 

The pto|ieH> dressed can-av* as it is placed m the refrigerated i . 
Hunt from the slaughtering department b warm and moist. It one * ^ 

ixttulitions for the growth and multiplication of spoilage orgam>« 
f there ts a dight n-e in the temperature* of the heavy • , n 

death Tlds is due to the heat generated l»> the gl\ cugcn-Uttic ati* u 
which has as «mr of its result* the lowering of the pH of the mils* e 
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Quick chilling of the carcass is imperative in order to check and prevent 
the growth of spoilage orgaisms. It was once thought that a carcass could 
be chilled too quickly. It was believed that if the carcass were chilled too 
quickly a sort of casing would be formed on the outside of the carcass that 
would cause the animal heat to remain in the carcass by interfering with an 
interchange of the animal heat with the refrigerated atmosphere surround- 
ing the carcass. It is now generally conceded that there is no such thing 
as chilling the carcass too quickly provided no portion of it is frosted. 
The best practice now is to chill carcasses to an internal temperature of 
34° to 36°F. as soon as possible. The underlying principle of quick chilling 
is rapid circulation of air at low temperature and controlled humidity. 
A temperature as low as 20 °F. is sometimes used in chilling heavy beef 
carcasses. As the chilling of the carcass progresses the surrounding 
temperature is, of course, adjusted so as to prevent freezing the meat. 

Rapid chilling of the meat has the objective of inactivating the spoilage 
organisms during the initial stationary phase of their development and the 
lag phase during which the organisms begin to divide slowly before the 
logarithmic phase which is the period of most vigorous growth. It may be 
that such chilling also effects a cold shock on the spoilage organisms in the 
meat. Although this has not been worked out conclusively, there is indica- 
tion that such cold shock actually reduces the number of organisms present. 

Cutting.— The dividing of the dulled carcass into its various commercial 
parts is generally referred to as the cutting operation. The products of the 
cutting department move in several directions— the fats to the rendering 
department, fresh cuts of meat directly to the trade, fresh cuts of meat to 
the curing department, and other meat is processed into many kinds of 
sausage products, so-called delicatessen products and jarred and canned 
foods. 

Figures 100 to 103 require very little explanation. The charts showing 
the location and names of bones with relation to the commercial subdi- 
visions of the carcasses of the several species arc useful because it is impor- 
tant to be able to visualize the bone structure where the dividing cut is 
made. Also it is useful to know the bone content of each cut. 

The beef fillet from which the fillet mignoii is prepared is not illustrated 
among the wholesale cuts on the beef chart (Fig. 104). This fillet consists of 
the psoas major and psoas minor muscles. When this cut is removed from 
the loin it cannot be used for sirloin steaks, porterhouse, ami T-bone steaks. 
The loin is then called a shell and the steaks cut from the shell contain 
only the so-called tail of the steak and the meat dorsal to the transverse 
process of the lumbar vertebra. 

Freezing.— A temperature of 15°F. was used for freezing and storing 
meats until the early 1900’s. With the development of better refrigeration 
equipment and insulation, and the recognition that good quality of the meat 
is retained at lower temperatures, the freezing of meat is accomplished in 
air temperatures of -10°F. and lower in a rapid movement of air. After 
freezing, the meats are stored in temperatures of 0°R or lower. 

In the distribution of frozen fixxls a constant environment of 0° I*, or 
below is regarded as being a good goal. This provides a margin of safety 
that should assure the maintenance of the fixxl in a frozen state until it 



Kjq 100 — lit-*./ chart, location, btructuro ami name of bone*. (National 
Live Stock and Meat Board.) 
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occur even in the consumers hands between the time of purchase and the 
time the package goes into the home freezing unit. 

Meat that has been quick-frozen to a temperature of -15 °F. by compar- 
ison with meat frozen to a temperature of 15 °F. has a lighter and more 
desirable color in the frozen state. Also, the meat quick-frozen at the 
lower temperature tends to retain its juices better and is firmer after thaw- 
ing. Some claims are made for an improved tenderness of the meat that 
is quick-frozen to a lower temperature. 


PORK CHART 

_ LOCATION. STRUCTURE 

AND NAMES OF BONES 



lOl.-l’ulX clout. liKAtii-n. tUnfJttiv and iuujm- id l* o (N'&nna&J 
U\C Mid McaV IWd ) 
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The size and location of ice crystals in frozen meats depend on the rate 
at which the temperature of the meat is dropped from just above the 
freezing point to a temperature of about 25 °F. Small intrafiber ice crystals 
form in the quickly frozen meats and large extrafiber ice crystals are 
characteristic of slowly frozen meats. In beef, aging before freezing is also 
a factor. Large extrafiber ice crystals form when aged beef is frozen. 
However, the aging of beef appears to improve the ability of the defrosted 
muscle tissue to reabsorb some of the "frozen out” water. 


LAMB CHART 


LOCATION. STRUCTURE 


AND NAMES OF BONES 

AITCH BO£. 

■ I 

LOWER HIND 
’ " SHANK BOttS 

PELVIC BONE-/. 



HP BONEs. Vi. 

SjHHg 

HIND SHANK BOM: 

TAIL BONE -.. \ 


STFIE JOINT 


SLPJOiNT.._ *‘*-i 

W&M 


CHINE BO£-.._ \ 

*'* KNEECAP 

FINGER K>£S-.. 


'''LfGBONE 

BACKBONE-.. 

* BKiilill 


FEATHER « 

■ 53 \ 


SP1FCBOE5 . 



BUTTONS 



ELADfBOhE 


... RB CARTILAGES 

CARTHAGE 


\ ...BREASTBONE 

ELA UdC*£ 

Kgjgp; 

/ .ELBOW BONE 

RIDGE J 
BLAOCBONC 

NECK ECr-E 

Iplpi 

JV.. BREAK JOINT 

ATLAS 


ol -'fORE SHANK BCtCS 


arm ao-t 

VsiA • LOWER 

V£? ' FOSE SHANK BOES 


h tr " 102 f ‘ an,b location, xlnicturc and name <,f (National 

Jj«e Stool, and Meal IWil.) 
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■When meats are frozen at a temperature just below the freezing point 
the freezing progresses very slowly. Ice crystals 5 inch long and \ inch 
thick have been observed in beef after several weeks at a temperature of 
28°F. On the other hand beef steaks i inch thick derived from freshly 
killed beef when frozen within a few minutes at a temperature of -30°F. 
showed very small intrafiber ice crystals. 


VEAL CHART 



Fia. 103 — Veal chart, location, structure and name of bones. (National 
Live Stock and Meat Board.) 



3U nBFMTiaX or MEAT AXD 3IBAT FOOD rmttUCTS 

The color of frozen meat 13 d£ppe ar when 

ice crystals. Color differences in rozen , ^ ] ou - temperatures 

the meat is thawed. Beef steaks qmck-fro t!)( .' [resh meat . Steaks 
have been observed to possess a color li a “ th the f rcs h meat. 

BEEF CHART 

Retail Cuts Retail Cuts 

rrsi II Wholesale Cuts] 


CroutvdBert Hrrtoftourvd 
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ucts when the hog tuns are comparatively light. Large quantities of 
frozen pork cuts are defrosted as they are removed from the freezer. 
Progress in defrosting in recent years has resulted in methods of handling 
which avoid deterioration of the product as its temperature is elevated. 

PORK CHART 


Retail Cuts Retail Cuts 
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: at temperatures up toMi^F-By^refuUj^ctmtTollingA^^®^^^ 


rvaterattemperaturesuptoSO-B By ^reiu^c— ^ freest 

of tl,e water and its curculatron throughout Ae tank m wm ^ ^ 

ing equipment before deterioration sets in. 
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holding is done under controlled conditions of temperature and humidity 
and it is the process called aging of beef. It is generally conceded that meat 
contains enzymes capable of digesting it, and this process of digestion is 
usually referred to as autolysis. This aging of beef might be considered 
as being accomplished by the process of controlled autolysis. 

VEAL CHART 


Retail Cuts Retail Cuts 



Fig. 107.-' Veal chart, wholesale cuts. (National Live Stock and Meat Board.) 

Satisfactory results are obtained in aging beef when temperature and 
humidity are rigidly controlled. The optimum temperature has been found 
to be 30 °F., and a relative humidity of So to 87 per cent is generally used. 
The frequency of air change is about 7 times per hour. Beef aged" under 
these conditions will present a minimum of deterioration through de- 
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hydration and discoloration of the surface ^ “ ^* e comuroe“ 
to six weeks under these conditions depending o variation in 

During the holding period care is exercised to a'°! d ... For 

temperature which would cause the beef to become moist aud she ig en(cf 
example, the meat is protected from drafts of warm air suclr as m B 

through open doors. , , f during the 

There are three different conditions that affect ^ ntr0 Hed, 
process of aging. First, the enzymatic action which, if ism5 0 „ 

accomplishes the purposes of normal aging. f t he m i c ro- 

or in the meat multiply and attack the tissues. The grothoft 
organisms is held in check by the rigid tem P eratu ; t e f ™”3ace of the 
oridation changes occur that result from exposure of the surface 
meat to the atmosphere. These changes are usually too slow to D 
able in the holding periods commonly employed. developed that 

In recent years a method of handling beef has been P on the 

accelerates the soiled aging process This methcxl is b ed ngr 
principle that as the temperature of the medium nses ab ' ‘ 

marked acceleration of the enzymatic action occurs The metn 
employes a controlled enzymatic action, using exact temperatu 

The dressed carcasses of beef intended to be subjected ^ j^rt- 
aging process are chilled promptly as they leave the slaughtering I 
men?. However, instead of being chilled to temperatures just abo^ 
freezing, the temperature of the beef is not permitted to drop d 

F. Tlie optimum temperature is one that ranges from o4 too9 h.tnr 

out the beef. Tins beef is then placed in an atmosphere with a temye . 
of 08°F. A relative humidity ranging from SO to So per cent is ma 
in the air surrounding the carcass and its velocity is from o0 to 
minute. Under these conditions the internal meat temperature increase* 
0.50° to 0.75°F. per hour and reaches 60 °F. after eighteen to tw J n 
hours. Tlic beef is removed from the quick aging room after it lias 
held forty-four hours, with an absolute maximum of forty-eight Hours, 
is then re-chilled promptly to reduce its temperature to just above irce 
within not longer than twenty-four hours. - <■ 


rithin not longer than twenty-four hours. ... n r wf 

An additional precaution is employ ed in the quick aging process 
having for its purpose the control of the growth of micro-organisms 
surface of the beef while it is exposed to the68°F. temperature. It is 1 
able that spoilage organisms will be present on the surface of thc^ ee \ 
tliev will grow rapidly under the conditions of exposure in the quicK 
room. To check this growth, all surfaces of the beef arc exposed to U 
violet irradiation produced by lamps that provide an effective bacten 
radiation. 


Station. . . f 

The ultra-violet lamps incidentally produce vary mg amounts oi ^ 
depending on the hind and tvpe of lamp. The lamps selected for u>c ^ 
the quirk-aging room are of the kind that produce a minimum uinoun 
ozone. This is important to protect the |>ersonneI in the ruotn from exi*>s 
to uitsifr quantities of ozone. AImi, cxu^iir amounts of ozone in the ^ 
tentl to uu>k odors ami aff«vt of the sns- of smell, thereby cou>tltu 
an mterfiTtnrr with inanition While ‘mall amounts of ozone have Ht 
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accepted in quick-aging rooms as being incidental to the use of the ultra- 
violet lamps, no ozone is permitted to be generated in the atmosphere of 
other meat handling departments. 

Meat Tenderizer.— The active ingredient in most commercial tender- 
ized is papain. It is a plant enzyme obtained from the papaya. The 
proteolytic action of the enzyme cleaves or breaks apart the muscle fiber 
proteins and connective tissue of meat by hydrolysis. 

After application of the enzyme to the meat and cooking the meat, 
marked changes are found in the tissue. Not only is the sarcolemina de- 
stroyed at the surface of the product leading to marked separation of 
muscle fibers, but in some cases, the fibers have coalesced. Only deep 
down in the meat are indications of the sarcolemina found. Likewise, 
the nuclei of the muscle fibers were apparent only at a considerable distance 
from the treated surface of the meat. Subsequent stages in hydrolysis 
involve the appearance of small open spaces in the muscle fibers. 

There is indication that effective distribution of papain within the meat 
cannot be accomplished by natural diffusion or by papain’s hydrolytic 
activity. Also, there is indication that a holding period of from one to five 
hours before cooking has no significant effect. 

The studies of papain action, the effect of temperature on papain activity, 
the hydrolysis of beef proteins, and the effect of precooking holding periods 
on beef tenderization indicate that precooking holding periods are unneces- 
sary. The studies further indicate that incorporation of papain into meat 
to be tenderized is a most important problem. Physical means of incor- 
poration should be used and perhaps, the technique of thoroughly working 
papain into meat may be a solution to this problem. 

Probably the most important tenderization mechanism is the hydrolysis 
of muscle-fiber protein which accounts for three-quarters of the edible 
portion of meat. Papain hydrolyzes the sarcolemina and the muscle cell 
nuclei before there is any apparent digestion of the muscle fibers themselves. 
As measured by the transformation of soluble proteins to amino acids, 
papain hydrolysis reaches a maximum at temperatures of 140° to 176° F. 
It is probable that the heat-labile muscle proteins denature before the 
relatively heat-stable papain hydrolysises these denatured proteins with 
maximum effect. Tenderization by papain cannot be ascribed to one 
specific reaction but rather to a general hydrolysis of all of the structural 
components of meat muscle. Any proteolytic enzyme can be a potential 
meat tenderizer. In addition to papain, there is a proteolytic enzyme 
derived from the pineapple plant and known as “bromelin”, also proteolytic 
enzyme preparations are available that have been derived from other 
sources such as bacteria and fungi. 

Structural changes observed during the tenderizing process are (a) thin- 
ning and dissolution of the sarcolemina, ( b ) disintegration of the nuclei of 
both the muscle fibers and connective tissue cells, and (c) finally, disinte- 
tegration of the eross-striations of muscle fibers leading to a mushy state 
of the tissues. 

Dehydrated Meat. — Theoretically, it should be possible to preserve meat 
by dehydration just; as satisfactorily as other foods. The commercially de- 
hydrated incats produced prior to and during World War II were reasonably 
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ing, grinding, and drying as rapidly as possible arie,.^,a^. 165 ° to 
Small particles, precooking at low te “P e ™* . , j „.; n f a nd high rehydra- 
212“ F„ and low fat content contributed to ™P ld d £. d ng d meats resorbed 
tionof the dehydrated product ^ S^t .* 


tion oi uie uen\ uifltw ' nf dried meat under 

water only to the extent of 60 grams P«'«'^ In J.° f dneU 


water only to uie »>— *■ e™ r~ ' , ofi0 ~ o n o r } Xone of the 
their rehydration conditions (one hour at -8 to ou dur ing 

pre-cooked, ground, dehydrated heef or pork produced meat . 
World War II would rehydrate to the moisture 'evelof theprec« ^ ^ 
The gross chemical composition of meat on “ “j , . tion When the 

pork, mutton) was apparently little changed b> J^Cphorous and non- 
pre-cooking was carried out under pressure, P - t was found 

coaguable nitrogen in the final product were mcreased. dehvdra- 

thatloss of water soluble nitrogen compound increased td hen Uhe o 
tion was performed at higher drying temperatures ( '° n I" s “ loss du ring 
soluble compounds to insoluble compounds contributed to flat or loss 

de Th d e”nl°y significant loss from a nutritive standpoint dur ingdi e k> d ”* a ‘ nd 
of meat was in thiamine and pantothenic . ac,d ff s ,® 10 '“ g d “h vdra tion of 
digestibility of the protein were not adversely afferted 1 by ^ 

meat. Flavor deterioration in storage was considered to be assoc 
changes in the protein fraction of the dehydrated meat. then 

Freeze-dehydration. —Slices of raw meat frozen a *. j 10lir s. 

dried under vacuum were almost completely dehydrated > ^ ^ 

The meat rehvdrated rapidly to the onginal ™ 0 ‘ s ''j re f C °” t [resh raK meat, 
phvsical characteristics was almost mduitinguishable from fresh > » which 

Muscle fiber diameter changes paralleled the moisture changes c - • - . n ^ 

shows that the meat dried by the freezing technique r ' c . on f ,d “ was 
true sense. Histologically, the organization of ^ ” titu tion was 

somewhat different from that of undned raw beef but all reeonstit 
identical, 


* * C Freeze-deh\ dration is the only completely satisfactop- pr 00 ^ 

been developed for the dehydration of meat. Meat dried by t to thc 


Deen uevcwpcu iw um — — , n . nmvided the 

retains its original volume and form without case hardening, P roca t 

undried portion remains frozen throughout the drying process. |, e 

remains frozen throughout the dry ing process, the moisture «>ntc ^ 

reduced to less than 2 per cent without appreciable change m^m ke3 

the product has a very porous structure. This porous struc 
f reeze-d eh v rated meat very easy to reliydrate. ... , t,,. a rating 

With raw meats the low temperature used during freeze-defi ^ 
inhibits denaturization of the muscle proteins, myosin, and ac . ^ 

this makes it possible to reconstitute the muscle fibers so the re . 
product more nearly re>embles fresh meat- _ .wlrvinC 

Some heat iuu>t lx* supplied to the product during the ” etr . tt ‘ a tcr 
ojxration to pro\ uie sufficient energy f° r sublimation of the ice 
va|x>r. Thc same amount of energy must l>c supplied as ** ret l U1 ^ . u ] ( ]ed 
from the solid to the liquid to the gas state. Sufficient heat shorn urc 

to obtain the maximum rate of deh\ dration wi thout raising the C “*P: ca?e 
of the product high enough to permit tliawing which will rcsui 
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hardening and incomplete dehydration. The heat is supplied by a plate 
type heat exchanger through which warm water is circulated. A number of 
these heat exchangers stacked one above the other within the drying cabinet 
serves as shelves for the trays of frozen meat which is to be dehydrated. 
Experience has shown that plate temperatures as high as 110° F. can be 
used when the meat is frozen prior to starting the dehydration process, 
and when the dehydrator is operated at a maximum pressure no higher 
than 1.0 to 1.5 mm. of mercury. Rapid sublimation of moisture at the 
start of the process cools the product sufficiently to prevent thawing, then, 
as drying proceeds, the poor heating exchange co-efficient of the already 
dried portion on the outside surface protects the frozen interior section. 

Curing.— The salting of meats was done primarily to preserve them. 
Long before the development of the meat packing industry, meats were 
treated with salt solutions or packed in salt to keep them from spoiling so 
that they might be held for use at a later date. It was the common practice 
to salt meat produced during cold weather to hold it over for use in the 
warmer seasons. This salting of meat continued as an important practice 
with the development of trade, since it enabled the meat to be shipped from 
an area of production to an area of consumption without deterioration. 

The consumer has developed a taste for salted meat and the modern 
meat curing practices of the meat packing industry are aimed more at 
supplying the consumer with a product to satisfy his taste than a meat that 
has been salted for its preservation. The materials commonly used in the 
curing of meats are salt, sugar, sodium nitrate, potassium nitrate, sodium 
nitrite, and, sometimes, spices. 

Modern methods of curing ham provide very little opportunity for bac- 
teria to play a role in the curing process. The short-term curing period in 
general practice does not allow extensive bacterial growth in or on the 
surface of the hams or in the cover pickle. In addition, the heat from 
smoking further decreases the already negligible numbers of bacteria 
present. This does not ride out the possibility, however, that certain 
bacteria may be employed in the improvement of flavor, acceptability, and 
keeping qualities of ham. But a process differing substantially from the 
short-term cure would have to be used. 

Sweet Pickle Cure.— There are two general types of sweet pickle cure: 
long cure and short or fast cure. The short cure usually employs the process 
of pumping the pickle into the arterial system of the meat cut or injecting 
the pickle deep into the meat cut at many points. 

A solution of salt is the basis of all pickle and the first step consists of 
making up a 100° salometer strength solution of salt and then diluting it to 
whatever strength of pickle may be desired for the cure. Usually a 70° 
pickle is used in the sweet pickle cure. To this is added the sugar and nitrate 
and/or nitrite which are dissolved previously in water in a separate con- 
tainer in order to insure complete solution of these ingredients in the pickle. 
The temperature of the finished pickle is brought down to 36 °F. Before 
bringing the temperature of the pickle to 3G°F., some packers heat the 
pumping pickle to 180°F. for twenty minutes in order to destroy any 
bacteria which might have contaminated the ingredients. 

It is customary to use one formula for the pickle which is to be injected 
21 
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or pumped into the body or the arterial system of the meat cut and another 
formula for the pickle in which the meat cut is submerged or coverea. 
Following are formulas commonly used in the sweet pickle curing o me 


Ttpical Nitrate Cure for Hams 



Pump 

Pickle 

Cover 

Pickle 

Sodium nitrate per 100 gals. 
Sugarfnh.gran.) “ “ “ 

Salometer— finished pickle 

8 lbs. 

20 lbs. 

90° 

4 lbs. 
10 lbs. 
75° 

Ttpical Nitrite Cure for Hams 


Nitrite of Soda per 100 gals. 
Sugar (wh. gran.) “ “ “ 

Salome ter — finished pickle 

24 oz. 

20 lbs. 

90° 

16 oz. 
10 lbs. 
75° 

Ttpical Mixed Cure 


Nitrite of Soda per 100 gals. 
Sodium nitrate " “ “ 

Sugar “ “ “ 

Saloxncter — finished pickle 

14 lbs. 

1 lb. 

20 lbs. 

90° 

lib. 

2 lbs. 
10 lbs 
70° 


The inside temperature of meat intended to be cured should not esc 
38 °F. Furthermore, temperatures much lower than 38°F. greatly retar 
the cure. „ . 

Whether the meat cut is to be long or short cured the first pr 0 ^ 5 
which it is subjected is the injection of curing solution into the body o 
the product. There are a few packers who do not inject pickle into mea 
cuts that are intended to be given the long cure. Injecting the picKie into 
the meat speeds up the cure and since it hastens the penetration of the sal 
throughout the article, it reduces the incidence of deteriorative changes in 
the center of the product. . 

The pickle is injected into long cure hams at various points. For this 
type of cure the amount of pickle injected at each point varies from 2 to 
•1 ozs., with 3 ozs. being the average. 

For example, in a ham to be long cured the pickle is injected at me 
different points. An injection is made into the shank betw een the shank 
and the pin bone, or fibula. An injection is made just posterior to tne 
femoro-tibial joint. Another injection is made under the pelvic bone 
through the obturator foramen or what is also called the hole in the aitcn 
bone. An injection is inserted about inches in the flank side parallel 
with tlie femur, and another into the cushion of the ham from the butt 
end below and on the cushion side of the projection of the pelvic bone 
through the butt end of the ham. 

Since meats are pumped to speed up the cure and minimize deteriorative 
changes in the meat prior to the salt penetration, the injections of pickle 
are inserted into those parts most subject to deterioration ami those parts 
to which the cure penetrates most slowly from the outside. 

For the rapid curing of pork hams and pork shoulder cuts, as well as 
cuts of beef, thc\ are artery or spray pumped. For the artery pumping a 
sjHxn.il needle is Used which is inserted into the exposed end of the artery 
and a definite amount of pickle usually amounting to S to 10 per cent of 
the total weight of the meat cut is forced into the arterial system* ' n 
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hams, two injections are made, one into the branch of the artery leading 
to the cushion of the ham and the other into the branch leading to the flank. 

For spray pumping, the needle has a number of holes through which 
the pickle passes into the meat. The number of insertions made with this 
needle is much greater than when pickle is pumped into hams for a long 
cure. 

Spray pumping requires greater care in its application than does artery 
pumping to obtain a uniform distribution of the cure in the meat. In the 
case of artery pumping, the pumper must watch for ruptured blood vessels. 
Wien there is a ruptured blood vessel the meat does not swell characteristic- 
ally as the pickle is injected into it. 

After the meat has been pumped, it is then placed in cure. It is packed 
carefully in the curing container and it is then covered with pickle. At 
least 4^ to 5£ gallons of pickle are used for each 100 pounds of meat. When 
meats are to be given the long cure they are repacked 3 times. This 
repacking is called overhauling and consists of transferring the meats to 
another vat and then pouring over them the original curing pickle. The 
first overhaul is done five days after the meat is first put into the pickle. 
The second overhauling is ten days later, and the third overhauling is fifteen 
days after the second. A cured ham, for example is left in cure about 
three and one-half days for each pound of its weight. 

Practice regarding the length of cure for short cured artery pumped 
hams, for example, varies widely. Generally, these hams are not held for 
more than fifteen days combining the curing and draining period and, in 
some cases, it is a much shorter period. 

It is sometimes necessary to store cured meats for a short period after 
curing and before smoking. They are packed loosely and held at 30° to 
3S°F. if the storage period is not more than fifteen days, and at 2(i° to 
-H°F. up to thirty days. 

Plain Pickle Cure.— A plain salt pickle is used that contains no sugar and, 
in some cases, no nitrates or nitrites. Bean pork is commonly cured in 
plain salt pickle containing no sugar, nitrates, or nitrites, however, sodium 
nitrate is sometimes used. Approximately 190 pounds of the pork is 
placed in a barrel after first covering the bottom of the barrel with about 
20 pounds of coarse salt. After the pork is placed in the barrel another 20 
pounds of course salt is spread over the top of the pork. This coarse silt is 
culled capping salt and gets its name from this pactice of using it to cover 
or caj>-oir the meat after it is packed in the barrel. After the bean pork is 
packed in the barrel with the Clipping salt, the barrel is filled with 100° 
brine. Usually .> to o\ gallons of 100° brine is used to eacli 100 pounds of 
meat. When bean pork is packed in a barrel in this manner for curing, a 
common practice is to enclose the j>ork in a imidin sack which separates it 
from the course salt at both ends of the barrel. 

Barreled fat backs for export are commonly cured with plain 100® salt 
pickle that contains no sugar, nitrate, or nitrite. Generally, the fat hacks 
arc first placed in vats ami covered with the 100° brine. A* the fut hacks 
l , b u ' v 'l in the vat fine salt is sprinkled on them between each la\cr. 

Hie fat hacks are o\ erhaulcd at the cm! of five da\ *• and again after another 
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five days. When they are ready for shipment the ^hs “repl^J 
barrels with 20 pounds of coarse salt covering the bottom ^ ^ 

Approximately 290 pounds of fat backs are placed > « j 5s 

pounds of capping salt is placed on top of the fat backs, ihe 
then filled with 100° brine and closed for shipment. 

Spareribs are commonly cured in plain pickle to «l>id ; th a mixture 
Two hundred and sixty pounds of meat are packed in a , ounc es 

of salt and nitrate in the proportion of 10 pounds of fine mi The 

of saltpeter sprinkled over the spareribs as they are packed “ ,hen 

tierce full of spareribs is then filled with 1M brine. over- 

covered tightly and after six days it is rolled vigorously to effect 
hauling of its contents. i : n the cur- 

Dry Cure. Fancy dry cure .— This is the method ^ ually b d ry c ure 
ing of bacon. The pork bellies are rubbed on all sides with t V ^ 
mixture and placed in boxes with the curing resulting from “ ; nt0 t he 
in the meat dissolving the curing ingredients which then penetr 
interior of the bellies. 

Following are typical formulas for dry curing. 


Nitrate Cure 

3 lbs. fine granulated salt 
2\ lbs. granulated cane sugar 

4 ozs. sodium nitrate 

Nitrite Cure 
3 lbs. salt 
2 1 lbs. sugar 

0.5 to 0.75 ozs. nitrite of soda 
Mixed Cure 
3 lbs. salt 
2\ lbs. cane sugar 
J oz. nitrite of soda 
2 ozs. sodium nitrate 


Five pounds of the mixture are used for 
The ingredients of the particular dry 
high degree of care to assure their uniforn 

This is particularly important with resp . 

The pork bellies are packed in tight boxes made of galvanizea 
stainless steel. Frequently the boxes are lined with heavy "'axeu P‘ & 
Before packing the bellies in the curing box its bottom is covered ^ 
light sprinkle of the curing mixture. Each cut is nibbed thorough } ^ 

the curing mixture and placed in the box meat side up. The be _ 
packed in tightly and each layer is sprinkled with the curing mixture. ^ 
amount of curing mixture is weighed out separately for each box a a j 
experienced operator will so gauge his packing that there will be an g 
distribution of the mixture throughout the box and at the sa®® ^ 
just enough left to cover the top layer. The top laj cr is placed s cCJ> 
up. An effort is made to so pack each box as to leave no einptv sp 


very 100 pounds of bellies, 
luring formula are mixed wi 
dispersal throughout the 
X _ O InrrrfH lent. 
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since otherwise the pickle formed by the meat juices may not be sufficient 
to cover the meat. Any large space left in the box after packing due to 
uneven sizes of bellies may be filled in with briskets or jowls. After the 
box has been packed the lid is clamped down tightly so that the pickle 
resulting from a solution of the curing ingredients in the meat juices will 
cover the meat. The bellies are not removed from the box until the end 
of the curing period which is generally three days for each pound weight 
of the average belly in the container. 

Semi-Dry Cure . — This method is also used in curing pork bellies in the 
preparation of bacon. It differs from the dry cure method in that 40° 
pickle is used to cover the bellies after they are packed in the box. On 
account of the added pickle the salt in the dry cure formula is cut down 
| pound for each 100 pounds of meat to be cured. 

Dry Cured Hauls . — With the exception of Italian style ham, dry curing 
of bams is no longer generally conducted by the meat packer in the United 
States. The dry curing mixture is rubbed over the surface of each ham and 
they are piled closely together skin side down in layers with a layer of 
the dry curing mixture between each layer of hams. This stack of hams 
is then covered with heavy paper to protect the meat from circulation of 
air. The hams are overhauled after five days, fifteen days, and thirty days 
and are re-rubbed with the curing mixture at each overhauling. The 
total time in cure ranges from forty days to sixty-five days depending 
on the weight of the hams. The pelvic bone is removed from the Italian 
style ham before it is cured. This enables the ham to be pressed flat to 
a thickness of about 2 inches. 

A modification of the dry cure method of treating pork bellies provides 
for the multiple punching of holes into the belly. This permits rapid pene- 
tration of the dry curing salts. During the curing a temperature somewhat 
higher than normally used (48° to 50° F.) permits the punctured bellies 
cured by this system to have completed the cure in about three days. 

Dry Sail Cure .— This method of cure results in a high salt content in 
the finished cured product and was commonly employed in curing many 
classes of meat cuts for export. It is still used quite widely for pork fat 
backs and also occasionally for pork jowls and heavy pork bellies. 

Fat backs are commonly stacked 3 to 3§ feet high using 7 to 8 per cent 
salt. The first overhauling is made after eight to ten days in cure when 
the fat backs are restacked as high as 4 feet. Approximately 5 per cent 
of salt is used when the fat backs are restackcd at the first overhauling. For 
the heavier fat backs there is a second overhauling at the end of the twentieth 
day. The total curing time required for fat backs ranges from twenty to 
thirty days depending on their size. Dry salt fat backs frequently develop 
a pinkish color if held in cure over fifty-five days. 

Before pork jowls are put down in salt they are soaked in 100° plain 
pickle for three to five days. After draining they are thoroughly salted 
and piled in stacks to complete the cure. Usually C to 7 pounds of salt are 
used, to each 100 pounds of pork jowls. The jowls do not require over- 
hauling and they cure in fifteen days. 

Pork bellies to be dry salt cured are usually pumped with 100° pickle 
containing 10 pounds of saltpeter per 100 gallons of pickle. After being 
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pumped they are salted thoroughly with 0 to 7 per cent of salt and pile<l 
in stacks. They arc overhauled and pumped again after eight to ten ajs 
in cure. The usual curing period requires one day for each pound weigh 
of each belly. It is not unusual for bellies to be soaked in pickle for a ie* 
days before being packed in dry salt. , 

Attention is given to the product exposed along the sides of the pac ' 
during the dry salt curing process to make sure that the exposed produc 
is well salted. . 

fnjccto-crue.—A machine has been designed to pump curing solution in 
a pork belly through 100 needles. The machine automatically con'e}*» 
the belly to the injection position. It charges the pickle injector, elevates 
the belly into position, injects the pickle into the belly, strips the be } 
from the needles, and discharges it from the unit. One such mahcine can 
handle approximately l(K) tons of pork bellies per week. The curing twic 
required after injection is two days as compared to two or three wee 
for the older methods. The palatability and keeping time of bacon pre- 
pared by the so-called injeeto-cure method are not significantly difieren 
than for bacon that is otherwise cured. . 

When this method of pumping bellies was first started, the needles useu 
were ■£? of an inch in diameter. These had a tendency to bend and breaK- 
This usually happened when pumping unskinned bellies or bellies that were 
too solid from chilling. , 

The needles were then increased to 31 of an inch in diameter and the 
bellies skinned before pumping. This has practically eliminated the bend- 
ing or breaking of the needles. . . 

The needles used are 3 inches in length. If the needles do break, it ^ 
usually at the collar and the needles being as long as they are, the end o 
the needle is up above the belly and is easily seen by the person taking the 
pumped bellies away from the machine. Then, as an extra precaut 100 ’ 
after running two or three loads of bellies, the machine is stopped an 
the needles are examined to see if any are bent or broken. . , 

If any should be found broken, the loads of bellies last run are examined 
until the needles are found. 

Curing Ingredients.— Although any good commercial grade of salt is 
satisfactory for curing meats, the physical condition of the salt is ot 
considerable importance. A salt that dissolves readily is desirable in the 
preparation of pickle solutions since, usually, the pickle is prepared by 
percolation without agitation. Flake salt is preferred for dry cure mixtures 
because it lends itself to uniform distribution of the curing materials m 
the mixture and a more uniform application to the meat. Rock salt common!* 
contains impurities such as shale which is not soluble in water. This is 
also true of other classes of salt and for this reason recrystallized salt is con- 
sidered to be best for curing purposes when it comes directly in contact with 
the meat. Recrystallized salt is the salt prepared by dissolving in water the 
salt as it is removed from the mine or salt beds, settlingand Bitering out the 
impurities, and crystallizing the salt out of the solution by evaporation. 

Flavor in cured meats is a factor of greater importance in recent years 
than the preservation of meats by curing. This is particularly true in meats 
prepared by the sweet pickling method of curing and in bacon prepared 
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by the fancy dry cure method. The use of salt in these curing processes, 
therefore, is adjusted to obtaining a particular flavor in the cured product 
rather than using it in concentrations that would accomplish a stablizing 
effect against deterioration of the cured product. Refrigeration is therefore 
still relied on to protect these classes of cured meats. Sugar as well as 
salt contribute to the flavor. The salt, of course, is the predominant flavor. 
The flavor contributed by the sugar in the curing formula is two-fold. It 
furnishes a favorable medium for the growth of flavor-producing bacteria 
as well as its normal sweetening effect. Although nitrate and nitrite are 
used primarily to fix the color of the cured meat, a characteristic flavor 
results from the action of the nitrite on the muscle tissue. 

The curing process changes the chemical nature of meat pigment. This 
accounts for the difference in appearance between cured meats and fresh 
meats, particularly the retention by cured meats of a bright red color when 
they are cooked. It was ouce thought that the pigment of meat was 
identical with blood pigment and that the bright red color of cured meat 
resulted from the color fixation of blood pigment. Actually, the slaughter 
of animals includes a process of bleeding that removes most of the blood 
from the carcasses. Determinations of amount of muscle hemoglobin 
or myoglobin by Schenk, Hall, and King (1934), and by Watson (1935), 
occurring in the muscle tissue obtained from the carcasses of several 
animals indicate that this pigment comprises nearly all of the tissue 
pigment. The pigments of cured meats, therefore, are nitric oxide myo- 
globin, and nitric oxide myocliroinogen. The nitric oxide or, more 
properly, nitrous acid, since the pH of meat is normally on the acid 
side, is derived from nitrite. The nitrite is either added to the meat as 
such as part of the curing mixture or is derived from the nitrate which is 
reduced through mycrobial action. The nitric oxide myoglobin is the first 
pigment produced in the cured meat and this is converted by heat into 
nitric oxide myochromogen, a denatured protein. 

The maximum amounts of sodium nitrite and/or potassium nitrite which 
may be used are as follows: 

(1) 2 pounds in 100 gallons of pickle. 

(2) 1 ounce for each 100 pounds of meat in dry salt, dry cure, or box cure. 

(3) I ounce in 100 pounds of chopped meat and/or meat byproducts. 

Smoking.— Like curing meat with salt, the practice of subjecting meat 

to wood smoke goes back to pre-historic times. Modern practices of smok- 
ing meats differ from ancient practices principally in that formerly consider- 
able drying out of the meat during the smoking process was accomplished. 
This drying out of the smoked meat contributed to its keeping qualities, 
however, the bactericidal action of the products of the wood smoke that are 
deposited on the meat inhibits the development of spoilage organisms and 
the antioxidant effect of some of these wood smoke products retards the 
development of rancidity in the fat. Like curing, the smoking of meats 
imparts a taste to the product for which the consumer has developed a 
decided preference. Modern smoking methods which are conducted under 
controlled conditions of temperature and humidity accomplish an optimum 
smoke flavor in the product with a minimum of drying out of the product, 
gaming at the same time the bactericidal and antioxidant effects of the 
produets of the wood sinokt* wliidi nrt^ dono-dted nn ♦!»,» *tml fnt 
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The old method of firing the smokehouse is the obvious one of building 
a fire of hardwood in the pit of the smokehouse. This produced the heat 
and smoke to which the meats hung in the smokehouse were subjected. 
Frequently, the fire was smudged with sawdust to increase the volume of 
smoke. Sometimes several fires would be built in an effort to distribute 
the heat and smoke uniformly throughout the smokehouse. In recognition 
of the need for uniform distribution of heat throughout the smokehouse 
and a more controlled volume of smoke, heating devices are installed in 
smokehouses and the smudging of the sawdust is regulated. Charcoal 
burners and steam coils are examples of derices that are installed in smoke- 
houses to provide a uniform and regulated heat. Sawdust is smudged h} 
means of controlled currents of air or by applying gas or oil flames to the 
sawdust. Where oil is used care is exercised to produce a flame with perfect 
combustion so as to avoid oily soot which may be deposited on the meat. 
Smoke generators located outside of the smokehouse have also come into 
use. These lend themselves to effective control and the smoke is cameo 
in ducts from the generator to the smokehouse where the meat is hung. 

Hickory sawdust is preferred by most packers for smoking meats. As a 
practical matter sawdust derived exclusively from any particular wood is 
not generally available commercially with the result that sawdust from a 
variety of hardwoods is usually used. In addition to hickory, sawdust 
derived from oak, maple, birch and beech is used with good results— 
with that derived from the seasoned wood being preferred. Walnut is said 
to give a quick color to meats but the flavor that its smoke imparts to meats 
is considered by some to be undesirable. The soft woods are avoided since 
their smoke also imparts an unpleasant taste to the meat. 

In work done by Pettet and Lane in 1940 on the chemical composition 
of woodsmoke, they extracted with methylene dichloride the condensates 
of woodsmoke and found them to consist of formaldehyde, acetaldehyde, 
furfuraldehyde, 5-methyl furfuraldehy de, acetone, diacetyl, methyl an " 
ethyl alcohols, phenol, formic and acetic acids, resins, and wax. All wood- 
smokes appear to contain less of the aldehydes, phenols, and aliphatic acids 
than the product of destructive distillation of wood. The preservative 
action of woodsmoke on meat is considered to be due to the condensates 
consisting of aldehydes, phenols, and aliphatic acids. 

The Canadian workers, White, Gibbons, Woodcock and Cook, in 1942 
made bacteriological, chemical, and physical examinations on smoked and 
unsmoked Wiltshire bacon. They observed that smoking reduced the 
number of surface bacteria approximately 10 to 4 times the number present 
before smoking and effectively retarded growth during storage. They' also 
found smoked bacon to be more resistant to rancidity than unsmoked bacon. 
This confirms Lee’s observations in 1939 that smoke enables surface fat 
of bacon to resist oxidation for considerable periods of time. 

Meats that have been subjected to the long curing process are smoked 
at lower temperatures than the quickly cured artery' or spray-pumped 
meats. The cured meats that are to be smoked at lower temperatures are 
first permitted to dry either in a hanging room provided for the purpose or 
during the initial period in the smokehouse. After they have dried, the 
meats in the smokehouse are subjected to rapidly' rising temperatures 
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which reach 135°F. This temperature is maintained in the smokehouse 
until the interior temperature of the meat has reached at least 110°F. 
The characteristic color of smoked meats is more permanently set and 
heightened if the meat is smoked to a degree that raises the internal tempera- 
ture to approximately 118°F. 

After the period of smoking at a high temperature, known as the “hot 
smoke”, the temperature of the smokehouse is lowered to approximately 
120 °F., where it is held throughout the remainder of the smoking operation. 
During this period, the smokehouse ventilators are closed or nearly closed 
in order to produce a thick and heavy smoke cloud throughout the smoke- 
house. 

Care is exercised to see that the internal temperature of the pork products 
smoked according to the foregoing description of processing does not rise 
to the point where the meat acquires a cooked appearance which may occur 
at around 120 °F. The further heating of such pork to reach an internal 
temperature of at least 137 °F. is necessary for the destruction of possible 
live trichince since pork having a cooked appearance may be eaten without 
further cooking. 

The artery- or spray-pumped cured meats are subjected to a process of 
heating in the smokehouse for the production of “tendered” and ready-to- 
eat smoked meats. This process consists of subjecting the meats to rela- 
tively high temperatures for extended periods of time which accomplishes 
tenderness in the product and raises the temperature of the pork above the 
137 °F. necessary for the destruction of possible live trichinae. The usual 
practice is to reach an internal temperature of about 140 °F. for the 
“ tendered ” product which is intended to be further cooked by the consumer 
before serving. The ready-to-eat smoked meats are heated to internal 
temperatures ranging from 150°F. to as high as 165 °F. 

The “tendered” and ready-to-eat smoked meats are more perishable 
than other types of smoked meats and are handled the same as a cooked 
product. They are transferred directly from the smokehouse into a refrig- 
erated hanging room, held at a temperature close to 40 °F. These products 
are chilled promptly so that the meat will pass quickly through the critical 
temperature range from 75 °F. to 105 °F. The mild cure of this class of 
product will not protect it against spoilage under favorable conditions of 
bacterial growth. 

Smoking imparts a desirable appearance to the surface of the meat 
through a combination of actions. Through its drying out effect and the 
action by the aldehyde-phenol condensed resins on the film of grease that 
develops on the dried out surface, there is accomplished the gloss which is 
the characteristic appearance of the surface of smoked meats. 

During the smoking process the reduction of nitrate to nitrite is inhibited 
and the amount of nitrite in the meat at the beginning of the smoking 
operation is reduced sharply during the heating of the meat in the smoke- 
house. The disappearance of the nitrite is explained as occurring because 
of the reaction between the nitrite and the aliphatic amino group of the 
protein. High temperature is the factor responsible for the destruction of 
nitrite In the meat during the smoking process. Jensen is of the opinion 
that in addition to the reaction on the nitrite by the amino groujxs of the 
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nUrUc C — dSriS t 

SU Thcrc is no change in the nitrate content of the 

process and when present in the meat it carries over ,to produce mon 

by the usual process ot reduction following the cooling of the meat 

1S Although the products of smoke that are deposited oil t the “ 

strong bactericidal action, they do not have a coinparab e .n .b.tne B ^ 
on ...old growth. The residual aldehydes fro... .smoke areorfcsP^ ^ 
effective as mycostats according to Jensen 0*Ho). th ^Jf 0 ld, 
curing agents are not particularly effective against nol 8 1 growt h 

therefore, grows readily on smoked meats when the of 

are favorable. For this reason it is important to maintain the ^ & 
smoked meats as dry as possible. Smoked meats *? re1 ^ they are 

way as to avoid the condensation of moisture on their surface and y 
not exposed to humid atmospheric conditions. , sin0 ke 

A smoking process has been developed that rapidly P , j to a3 
particles out of an atmosphere of smoke on meat by uln t ma tter 

an electrostatic method. By this method meat can be smoked ■ “ , 

of minutes as, for example, a pork belly is smoked to a normal fUor lei 
in two and one-half to three minutes. , . through 

Smoke from a generator enters near the bottom of tlie t :„ ten ded 

a duct and passes upward past wire ionizers which flank the me tric 

to be smoked. Kach bank of ionizers is connected by means of : an e f 
cable to a high voltage source located outside the chamber. 1 , u 

potentials range from 25,000 to 35,000 volts and the ionizer wires are ban 
about 1G inches apart so that no portion of the product comes close 
to the ionizer wire to produce an arc. not 

The surface appearance of product smoked by this metno 
resemble the effect produced by the comentional smoking. in» 
corrected by following the electrostatic smoking with a heat tream 
This heating stabilizes the deposited smoke on the surface of the P r se 
At least one installation uses an infrared heating chamber for this p » 
High-frequency Cooking.— High-frequency cooking is sometimes ^ 
dielectric heating process. In this process the product to be coo 
placed between two plates or poles. These plates are charged w ltn 
voltage, very rapidly alternating electric current. Polar molecules 
product having positive and negative ends attempt to keep in angn , j n 
with the rapidly alternating positive-negative charge at the plates a , 
so doing release energy in the form of heat. The product is literally 
to heat itself and every part is heated at the same time and at essen 
the same rate. . living 

In contrast to the conventional cooking by heat which requires app . 
heat to the outside of the product for a long enough period to perm 1 ^ 
center to reach a desired processing temperature, the major attractioi 
applying high-frequency dielectric heating to the production of proces 
meats lies in uniformity and rapidity of heat processing. . ♦ to 

Some practical difficulties ha\e been encountered in applying tns 
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practical production procedures. While there apparently is little or no 
direct flow of current between the plates and through the product being 
heated, thus far it has been found necessary to have the product in direct 
contact with both plates. This poses some difficulty in practical application . 
In line production, for example, it would be logical to use a mechanical 
conveyor to carry the product through the processing unit. Plate contact 
requirements, however, would require intermittent halting of the conveyor 
and the use of some device to bring the plates into direct contact with the 
product. Furthermore, the plates must come into direct contact with the 
product itself and cannot be separated from it by tinplate as would be the 
case in applying this method of processing to canned product. The success- 
ful application of the high frequency process depends on designing a process- 
ing unit that will assure the uniform application of the process to all parts 
of the meat to be treated. 

Vinegar Pickled Meats.— Pigs Feet.— Two methods of curing and process- 
ing are used in preparing vinegar pickled pigs feet. The conventional 
long curing method conducted in the curing cellar uses an 80° to 100° 
salometer brine with added nitrite and nitrate. The curing period extends 
from eight days to two weeks. Discoloration of the pigs feet may occur 
when held too long in the curing cellar. 

After curing, the skin is cut from toes to shank and the feet are cooked in 
hot water until the desired tenderness is achieved. The feet are then well 
cooled in running water and removed for thorough chilling in the refriger- 
ator. The chilled feet are split and semi-boned. 

The feet are then pickled in bulk overnight in approximately 45 grain 
vinegar and washed and packed in jars with a more dilute vinegar, or, they 
may be packed directly into jars which are then filled with 45 grain or 
stronger vinegar. Usually bay leaves, pepper, and spices are added for 
appearance and flavoring. 

The other procedure for processing pigs feet is called the “hot curing” 
method. The feet are cured as they are cooked. Although considerably 
more rapid, this method requires more attention to prevent nitrite burning 
and other types of discoloration. The nitrite content of the cooking brine 
must be reduced drastically. 

The usual procedure is to hold the chilled pigs feet several hours in cold 
curing brine before the “hot curing” process. The temperature is then 
raised gradually to 1S0° to 1S5° F. until they are cooked to desired tender- 
ness. The feet are then thoroughly cooled by running water as an essential 
step in removal of any excess nitrite and to prevent bacterial spoilage before 
vinegar pickling. 

Sausages.— Sausages to be used for vinegar pickling are prepared in the 
conventional manner. Care is exercised during their preparation to assure 
that the internal temperature of at least 155° F. is readied so that the 
interior of the sausages will not be the source of acid-tolerant micro- 
organisms. 

As soon as possible after the sausages have been smoked and chilled, 
they arc packed in vinegar. The vinegar concentration is maintained as 
high as is possible consistent with accomplishing a desirable flavor in the 
product. A minimum concentration of 3.G per cent acetic acid has been 
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identified as being necessary to prevent bacterial spoilage in vinegar 

pickled products. , - rema ins in the 

It is important that tile proper concentration of t n To 

pickle after equilibrium has been established a itlithe^ag^ ^ 
achieve a residual 36 grain vmegar m the pickle, it is neccssa . 

the sausages in a probable 70 grain vinegar. vinegar pickling of 

The presence of sugar may create problems in the r B® P from 

sausage. It is considered good practice therefore to eh m mate sug ^ (0 
the sausage formulation. For example, turbldi > f ] s sll gar is 

microbial growth in the pickled products is rarely observed ^ mdess sag 
added in the processing of the product or to tlle .'“! e ® ? ; t additional 
Vinegar pickled sausage is sometimes pasteurized to g 1 t an(1 a 
stability. The spoilage microorganisms are not ven heat ; 3 

temperature of 130° F. for fifteen minutes or an equivalent process 

regarded as being sufficient. _ , . , n!is feet and 

Nitrite is used as one of the curing agents for both p cUed P gs 1^ ^ 

pickled sausages to achieve the desired pink color. Nitrite is 

hvpotlietical weak acid, nitrous acid. i,;„hlv reactive 

This acid and some of its decomposition products are highk^ many 
substances. It is a powerful oxidizing agent and m „re 

constituents of meat. -Vs the acidity is increased, mtete becom 
reactive and thereby less stable. The consequences of this high n 
mav make itself felt on the finished vmegar pickled products ‘ 1 ' b , v 
is subject to nitrite bums upon adding vmegar just as tboug ^uct. 

more nitrite than the allowable limit had been added to theongj j! ro wimh 
A familiar consequence of too much nitrite added to meats is tn ^ en 
or greenish discoloration of the muscle pigment- Nitrite, espeew f ^<*1 
acidified, may also react with meat constituents causing the QQe 
alteration of amino acids with the production of gaseous mtroge 

end-product. . , *.,rr: T1 .T c-rited 

Sausage Room Products.— 1- Sausage.— The practice of stutt g ^ 
chopped meat flavored with spices in animal casings is an ancien ^ 
It can be visualized as developing logically in connection with tne ' ^ 

utilization of all the edible portions of the carcasses of food a ^ ur ^f US ‘- u aD d 
are records of sausage being a popular item of food during the trrw: m ^can 
Roman eras, and independently of the European practices, the * 0 f 

Indian is known to have prepared a rudimentary' sausage consis 6 
chopped dried meat mixed with dried berries and pressed into a ca^ • 

By the Middle Ages, sausage makin g was extensively ^ 

commercial scale in many localities throughout Europe. . t .° r lt ;^. 
practices de\ eloped types of sausage characteristic of certain ,0 ®“ ^ 
For example, Franhfurt-on-Main in Germany developed “ ie , ; ^ noa 
frankfurter, bologna is said to have originated in Bologna, Itmv Jq 
salami in Genoa, Italy, Berliner in Berlin, Germany, braunschweige ^ 
Brunswick, Germany, gottborg in Gothenberg, Sweden, wieners m 1 . ^ 
Austria, etc. Dry sausages as a class were developed in the warm sec 
of Italy and Southern France. In the colder climate of Northern 
the fresh, semi-dry, and smoked and cooked varieties of sausage . 
developed Although types of dry sausage were produced in the co 
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climates of Europe and fresh sausage was actually used in the warmer 
climates, classes of sausage products as developed in various areas were 
influenced by climatic conditions since artificial refrigeration was unknown. 

With the exception of bulk fresh sausage which sometimes is not merchan- 
dised in casings, sausage products are universally prepared in casings. 
Originally, these casings were of animal origin but in recent years so-called 
artificial Teasings made from hydro-cellulose and plastic materials have 
become Very popular. 

Animal Casings.— Rounds.— The term “round” refers to the animal 
casing derived from the small intestines of cattle, calves, sheep, and hogs. 
The small intestines of sheep and hogs are separated from their mesenteric 
attachments by pulling which frees them entirely from the fat and tissue 
at their attachments. The small intestines of cattle and calves are severed 
from their mesenteric attachments by a process of cutting called “running.” 
This leaves attached to the severed intestine some fat and tissue derived 
from its mesenteric attachment. In any case, the intestine is stripped 
clean of its contents and the superficial fat adhering to the intestines of 
cattle and calves is also removed. The cleaned intestines are chilled, 
drained, and salted. The cattle rounds are graded according to 
their diameter as narrow, medium, and wide. The narrow grades 
are usually If of an inch or less in diameter, the medium grades 
are If of an inch to I5 of an inch in diameter, and the wide grades over 
H of an inch in diameter. The sheep rounds are classified in five grades 
according to their diameter: narrow, narrow medium, special medium, 
wide, and extra wide. The narrow grade ranges from 16 to 18 mm. in 
diameter, the narrow medium 18 to 20 mm., special medium 20 to 22 mm., 
wide 22 to 2-1 mm., and extra wide 24 to 26 mm. Hog rounds are usually 
placed in three grades: narrow, medium, and wide. The narrow grade 
measures up to lg of an inch in diameter, medium measures lg of an 
inch to 1| of an inch in diameter, and the wide over If of an inch in 
diameter. 

Middles. — These are derived from the large intestines of cattle and hogs. 
They are removed from their mesenteric attachment by a combination of 
cutting and pulling which leaves some of the mesenteric fat attached 
to the severed intestine. The intestines are thoroughly flushed free of 
their contents and the excess fat is removed. The fat is removed from the 
intestines of cattle by first chipping it off manually using knives or scissors, 
after which the intestines are passed through fatting machines. After 
being fatted the intestines are turned inside out and sent through a sliming 
machine which thoroughly cleans their mucous surface. The cleaned 
intestines are then chilled in cold water and later drained and salted. The 
hog middles usually measure approximately 7 feet in length and vary 
considerably in diameter. The cattle middles, or, as they are usually 
designated, the beef middles are packed in sets measuring not less than 
57 feet consisting of 5 pieces to the set and they are classed as “wide” 
running 2 indies ami over in diameter and “narrow” under 2 inches. 

Bungs, — T he bung derived from cattle is called the beef bung anil is 
made from the cccum. This casing is sometimes called the “blind gut.” 

It is handled substantially the same as the beef middle. The beef bung 
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ranges from 18 to 36 inches in length which is determined by the loca 

of the ileocecal valve. . . . » trart 0 f hogs, the 

The hog bung is the terminal end of the intestinal 

desirable length being at least 5 its 

of the viscera, the bung gut is stripped of its con ^ t ;, ?. . I) .” After 

excess fat. The anal end of the hog bung is called the ’ and 

the fat is trimmed the bung is inflated with air, me j^e inflated bung 
inspected for grade. The width is measured by insertagth^™ 
into a gauge at a point 18 to 20 inches from the crown “Ses are 

bungs are full crowned, free from cuts and stains, and the la g d 

preferred. After being graded, the hog bungs are turned inside on 
are chilled in cold water before being salted making 

Sewed CASD.GS.-Bwf middles and small tog b ungs aredsedl ^ 

sewed casings of a uniform diameter. The middles and bungs After 

on flat wooden forms and are hung up to dry in a circula ; n on e 

these casings have sufficiently dried they are cut a1°ng a F n fl se wed 
edge of the wooden form. The pieces are then M e»ol Mt djameter . 
together to make a casing with one end closed and of a uniform nret , ar ing 

Bladders.— T he urinary bladders ofhogs and cattle are us P P t jj e y 

this class of animal casing. They are cleaned thoroughly afte D ^ 
are either packed in salt or inflated with air and dried, Ai in 

thoroughly dried they are then softened in an atmosphere I ^ (hc 
the drying room. In this softened condition they are r ■ ■ , t fl e y 

drying room and flattened out for tying in bundles, aft depart- 

are packed in boxes for shipment or taken directly to the sausag 

me \?EASASDS.-The cattle esophagus from which the weasand 
tured consists of two portions— the muscular coat and the mucosa, 
are easily separated from each other. The muscular coat lse i ^ jg 
tissue which is commonly used in sausage manufacture. lfie , _. te d 
made into the casing known as the weasand. The mucosa is nrs 1 are 
for the larval form of the hvpoderma lineata and all infested po^ 
removed and discarded. The parasite-free mucosa is inflated \ the 

tied off at both ends and hung up to dry. After drying, one cn ^ 

weasand is cut off at the point where it is tied and the weasand is re - 
shipment from the plant or for use as a casing in sausage manufac * 

1 Iog Stomachs.— When the hog stomach is intended for use as a co ‘ ^ 
for sausage it is not slit wide open as is done when the stomach is P 
for use as an ingredient of a meat food product. It is saved mta _ ur f acC 
flushed of its contents. It b then turned inside out and the , n J 

is thoroughly cleaned. After being cleaned the stomach is chi . 
salted. 'Hie stomachs are first placed in salt in a perforated coa * 
which jK-nnits drainage of the liquids produced by the action of t ie 
on the stomachs. The following day the stomachs are re-packed 1 
where they are left until thoroughly cured. • 

Artificial Casings.— Since alxmt 1920, casings of h> droeelluloscm* 1 
hate been made in sizes and shapes resembling animal casings. Tins 
of casings is sometimes referred to as "artificial casings” J>y contras ^ 

the term "natural” casings for the casings of animal origin. The artt 
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casings are both transparent and translucent. They are permeable and 
compare quite favorably in strength with the animal variety. The hydro- 
cellulose material used in the preparation of artificial casings tends to 
become brittle and for this reason it is impregnated with hydroscopic soften- 
ing agents. The casings are moistened at the time they are used as 
containers for sausage products since this gives them pliability and facilitates 
their handling. This wetting, however, tends to dissolve out the hydro- 
scopic softening agent. Therefore, only those casings which are to be 
used promptly' are moistened because casings that are permitted to dry out 
tend to become brittle. 

There are three genreral types of artificial casings. The so-called plio- 
film casing is made of a synthetic rubber modified by the addition of small 
amounts of harmless chemicals. The so-called saran casing is made of 
synthetic resins that are also modified by the addition of small amounts of 
harmless chemicals. The hydrocellulose casing is made of regenerated 
cellulose. The cellulose is obtained mostly from wood pulp and cotton 
linters and is plasticized by treating with alkali. The plastic mass is then 
neutralized with acid, washed free of chemicals, and extruded by machine 
in the desired form. 

Classes of Sausage. — Fresh.— This class of sausage derives its name 
from the fact that the sausages are neither cured, smoked, nor cooked. 
Only enough water is used in their preparation to facilitate chopping of the 
ingredients and is limited to 3 per cent of the total of the ingredients used. 

Pork Sausage.— As the name implies, this sausage is prepared with 
chopped pork and flavoring. Many flavoring combinations are used hut 
those that include sage, pepper, and mace are the most popular. White 
pepper is preferred to black pepper because the latter tends to darken the 
product. Fork sausage is generally stuffed in slieep or hog rounds but it 
is also distributed in bulk— sometimes packaged in transparent wrappings 
in 1-pound units. When stuffed in sheep and hog rounds of the narrower 
sizes, the sausage is usually linked but when it is stuffed in wide hog rounds 
it is not linked. 

Rrcnkfast Sausage.— This is made from a variety of meat and meat by- 
product ingredients usually with pork predominating. Dried skim milk 
or cereal is sometimes used as an ingredient of this class of fresh sausage 
and in an amount not to exceed a total of 3J percent in the finished product. 
Breakfast sausage is prepared in hulk and in sheep and hog rounds similar 
to pork sausage. 

Fresh T h u ringer . —This is an all-meat sausage made predominantly of 
pork to which veal is added. The meat is flavored with a combination of 
apices, such jus mace, ground caraway, ginger. pepjXT, ground celery seed, 
and coriander in addition to sugar and salt. It is stuffed in wide hog rounds 
ami usually linked, with 3 to a links to the ]>ound. 

Cookku Sausage.— T his cla.v* of sausage is characterized bv the qu.dity 
imparted to the product through the addition of nitrates and/or nitrites 
ami aUu through the prtHvsses of smoking and cooking. Thus sausage is 
«s»oknl either in \ats of water, ''team cImoiImts, or in the sinokehoiw. 

The meat and meat by-product ingredient-* intended for us 1 in the 
pfejurutinn of this class of sausage nerr at one time thoroughly ctJfril 
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into the meat particles and act on thereat £' ,he 
placed in the smokehouse. During 4 he;l t s the product, 

from the smokehouse. , .. , me implies, tW 3 

B. Smoked Pork Sausage (Country Style). . ^ . t tb e flavor- 

sausage is made entirely of pork with mo added ingredm ts sou t h ern States, 
ings, and nitrite or nitrate and nitrite, and water In the sou^ ^ 
smoked pork sausage is sometimes made without t rate ^ ^ other 
pork is ground through a } inch plate and roun d and held for 

ingredients. The mixture is stuffed m a medium J” g . , ° j t fa placed in 
twelve hours to permit the mtnte to act on the meat bef 1 cu / toin arily 
the smokehouse. Since this sausage is da ^ “ “ ffi perature of at 

eaten without cooking, it is required to reach an l nt " na J. 7 ie smo ldng 
least 137 “F. Usually this temperature is attained dunng 

°Tt"iiner or New En S W.-This is a. characteristic coame^eut sausage 

stuffed in large casings. It is made PI ed “ mIn “ t ^ , P °L e a f t er which 
percentage of beef. The meat ,s ground through a r inch plate a ^ 
it is mixed with salt, sugar, and mtnte or nitrate and m dnte - “ ture of 
Because of the large pieces of meat, the mixture ls heId “ the pic** 5 ot 
38”F. for three or four days to permit the nitrite to penetrate the g ffrf 
meat and act on its pigment. After this curing period, ro duct is 

in large artificial casings or in beef bungs or beef bladdere. P n . hich lt 

then smoked at a temperature ranging from 1-0 to 14o . A 

is cooked for four to six hours in water at a temperature o 
temperature of around 148°F. is attained throughout the f bung s 

D. ilinced Uologna. — This a coarsely chopped bologna stuffed in bcct^ ^ 

or artificial casings of similar size. Usually pork prcdomi g nc !y 

Oavoring materials are similar to those used in the preparation oi 
cut varieties of bologna. The ingredients arc mixed and * nL ^i y c ut 
for three to four days to permit the nitrite to penetrate the . j n 

particles of meat before the mixture is stuffed in the casing an P urcS 
the smokehouse. After being smoked for several hours at tei P« . oUse 
ranging from 120° to 145°F. the sausage is removed from the sn 
ami cooked in water from four to six hours at a temperaturue o . g 
A temperature clo^e to 130°P. is attained throughout the produc 
the rooking operation. , , „ . t i,is is 

E. Salami Cotlo ( Cooked Salami).-liy contrast with most salami* 

W.nU lemnemtiirtw Jn the smnkcllOUSC, "»»IC« 1 . 


E. Salami Cotlo {( ooked Salami). — I5y contrast wim must. =• . ^ 

subjected to relatively high temperatures in the smokehouse, w u , 
duces a rooked proiluet. It is prepared predominantly of P°, trough a 
added Tin* j>ork is ground through a \ inch plate and the beef » > 

\ inch plate 'Hie ground meat is mixed with salt, sugar, b lac ' 
and nitrite or nitrate and nitrite. The mixture is held at 3S°r. * or # ure 

forthright hours to permit the nitrite to act on the meat pigmc* 1 ,j v . 
the mixture is stuffed in the casing. After stuffing, the product is ,' f 
hclil for another twenty -four hours at 3S°F. and then it is place* 
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smokehouse. The heating of the salami in the smokehouse is conducted 
without smoke. The temperature of the salami is raised above 137 °F. 
to make it safe for eating without further cooking. 

F. Tkuringer^ This is a cooked, smoked, coarsely chopped sausage pre- 
pared predominantly of beef to which pork is added. It is stuffed in a wide 
hog round. To the coarsely ground meat are added sugar, ground white 
pepper, whole white pepper, mustard, salt, and nitrite or nitrate and 
nitrite. The chopped mixture is held at 38 °F. for f orth-eight hours to 
permit the nitrite to act on the meat pigment. It is then stuffed into the 
wide hog round and placed in the smokehouse where it is subjected to smoke 
at relatively low temperatures and finished with a hot smoke during which 
the internal temperature of the sausage is raised above 137 °F. 

Mettwiirst.— 1 This sausage is sometimes called "smear wurst” and is char- 
acterized by its soft spreading consistency. In this respect it differs from 
all other classes of sausage. It is made predominantly of pork which is 
chopped fine with the salt, flavoring materials, and nitrite or nitrate and 
nitrite. The ingredients are stuffed into a wide hog round or beef round 
and tied off in links 2 to 3 inches long. It is smoked at comparatively low 
temperatures. Since this class of sausage is customarily eaten by spreading 
it on bread by the consumer without any further preparation, it is necessary 
that the pork ingredient be treated by one of the methods to destroy possible 
live trichina?. The processing of the sausage does not usually accomplish 
this because the smokehouse temperature is not high enough to raise the 
temperature of the sausage over 137 °F. So-called certified pork is there- 
fore used as an ingredient. Suck pork is identified as having been treated 
to destroy possible live trichince and this is usually done by freezing. Viable 
trichince are destroyed in pork that is frozen for twenty days at 5°F., ten 
days at -10 °F., or six days at -20 °F. 

Semi-Dry. (Soft) (Summer).— The semi-dry sausages have gained in- 
creasing popularity in the United States by contrast with the dry variety. 
It is difficult to place certain kinds of sausages categorically in either of 
the two classes. Some cervelats may be either semi-dry or dry, depending 
on the degree of drying preferred by the trade. It has become a practice, 
however, to prepare most cervelats as semi-dry sausages. In addition to 
consumer preference for a semi-dry cervelat, another consideration is the 
treatment required for those containing pork to destroy possible live trich- 
iiue. It lias been found convenient to attain a temperature over 137°F. 
in the smokehouse to accomplish this result rather than rely on the pro- 
longed exacting drying treatment for this purpose. 

Cervelats. Farmer and llohlcincr.— A combination of beef and pork is 
used in preparing these sausages, with beef predominating. The beef is 
chopped separately to a medium fine texture while the pork is cut into 
pieces about \ inch in thickness. The meat is then mixed thoroughly 
with suit, spices, and nitrite or nitrate and nitrite. This mixture Ls stuffed 
in beef middles of a medium width for the manufacture of the farmer variety 
while for the holstciner variety it is stuffed in wide beef rounds. Before 
U*ing stuffed in the casings, the mixture is held for from two to three davs 
to permit the nitrite to act on the meat. After stuffing, the sausage is 
allowed to hang for alwut twelve hours before smoking. It is given a heavy 
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prior to their use as ingredients. A method has been ^’^J'eafand 
the nitrite or nitrate and mtnte is mixed lntiiratdyi atory t0 

meat hv-nroduct ingredients at the time they are chopp P P , • 


meat by-product ingredients at tne time iney — l 

stuffing in the casings. This method is sometimes . eferred .to s « a* * ^ 
cure. It’ derives its name from the practice of finely < *°PP‘ 8 d nit rite. 
while at the same time adding a solution of the nlt nteo ^ 

This mixture is referred to as an emulsified mass. The mtn te ac : ^ 

diately on the pigment of the finely chopped meat and P Uoff ed 

with which it is intimately associated. This mixture 1S ““ ;t mix ed 

to stand at a temperature of 38°F. for twenty-four hou have been 

with the flavoring ingredients. Variations of this ODl>e d in with 

developed and, in some cases, the flavoring materials a n i tr jte 

the meat and meat by-product along with the mtnte or c nme times the 
and the mixture is stuffed immediately into the casings. . j ace d 

stuffed product is permitted to hang for several hours before it V 

in the smokehouse. , „ nrenared, the 

■When the coarse-chopped varieties of cooked sausage are Pr P ^ g 
mixture of chopped meat and the nitrite or nitrate and mtnteis c 

temperature of 38°F. for such time as is necessary to P ei ™ vs depend* 
to act on the meat pigment. This may take from one to four J v oppe d 
ing on the degree of coarseness to which the meat mgre 1 the 

It is essential that the conversion of the myoglobin of the m • t0 
nitrite to nitroso myoglobin be complete before the sausage is su ) ^ 

the smoking or heating processes. The nitroso myoglobin fo • ; s 

action of the nitrite on the pigment of the meat and meat bj -p yng. 
converted into nitroso myochromogen during the smoking an t 

To facilitate chopping and blending of the ingredients and ^ed 

a juiciness to the finished article, water is a substantial mgredien ^ j n 
sausage. However, its use is limited to that amount which wU tef 
the finished product containing not more than 10 per cent a --usage 
When the casing is to be colored as part of the processing of t e 
product, the coloring material is usually added to the water in 
in which the sausage is cooked. name 5 

Finely Chopped Sausage.— A. Frankfurters and W ieners, in , uct> 
are used in different parts of the country to identify the same pr ■ „ re _ 
They are prepared with a wide variety of meat and meat by-prod uc 
dients. Also, dried skim milk, cereal, or soya flour is used in an a 
which individually or collectively does not exceed a total of 3? Pf. a t 
in the finished product. A formula consisting of three parts of bu ^ 
or liecf chucks to two parts of pork trimmings is considered to produ 
best quality product. A great variety of flavoring materials is usc< , ^ 

e\ er. a combination of white pepper, coriander, and nutmeg or 
probably the moat popular. _ Halos* 

Tlie ingredients are stuffed in sheep or hog rounds or in hjdroce ^ 
casings of comparable size. The length of the links varies between oi 
sections of the country- The stuffed product is placed in a smokenou ^ 


placed in a . c 

which the tciuju-rature is usually raised to 1C0°F. By this inctncx 
frankfurters are heated thoroughly at the same time that they are s ro ® 
Tlicy reach an internal temperature well over the 137 °F. which is req 
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to destroy possible live trichina in the pork muscle tissue. This makes them 
safe for eating without further cooking. In some cases the cooking of the 
frankfurter is completed in a vat of water ranging in temperature from 
165° to 170°F. This cooking is usually limited to from seven to ten 
minutes. 

B. Bologna .— This is prepared in “long”, “large”, and “round” varieties 
Long bologna is stuffed in beef middles approximately 18 inches long or in 
corresponding artificial casings. Large bologna is stuffed in beef bungs 
approximately IS inches long. Hound bologna is stuffed in beef rounds or 
the corresponding size of artificial casings, usually 16 inches long. The 
same mixture of ingredients that is used in the preparation of frankfurters 
and wieners is generally used in preparing bologna. The method of proces- 
sing is also quite similar except that the bologna usually receives its thorough 
cooking in a vat of hot water following the smoking operation. Cooking 
of the bologna is conducted at such temperature and for a period of time 
sufficient to reach a temperature of 137°F. throughout the product. This 
is another class of sausage product that is customarily eaten without cooking 
and this temperature is necessary to destroy possible live trichinas. Actually, 
an internal temperature of 150°F. is usually attained throughout the 
bologna at the time it is cooked. 

C. KnackwursL— This class of sausage is made from the same ingredient 
combinations as are used in the preparation of frankfurters, wieners, and 
bologna, except that there is no dried skim milk, cereal, or soya flour added. 
The product is characterized by its large size and short links, being stuffed 
in a beef round and tied off in 4-inch links. It is usually flavored with garlic 
which also is a distinguishing characteristic. 

D. Liver Samagc. — This sausage is distinctive in flavor and appearance by 
contrast with other classes of sausage due to the color and texture imparted 
to it by its liver content. A mixture of liver and pork, or liver, pork, and 
veal is popular for this class of sausage. In any case, liver constitutes at 
least 30 per cent of the total ingredients. Although liver sausage is usually 
smoked prior to cooking, some packers make an unsmoked variety. A good 
grade of smoked liver sausage is sometimes called braunschweigcr. 

There are many ingredient combinations used in the preparation of liver 
sausage. However, pork liver usually makes up the liver content which, as 
suited above, is used in an amount equal to not less than 30 i>er cent of the 
total ingredients. Sometimes nitrite or nitrate and nitrite are added to 
the ingredients. The blending and chopping of the ingredients result in a 
smooth homogenous mass which is stuffed directly into the casing. The 
stuffed product is then cooked or smoked and cooked depending on the 
local practice. The cooking is usually quite thorough with an internal 
temperature of approximately 16o°F. reached throughout the article. 

. CWm-chI.— A. Polish .— 'Hie beef ingredient is chopped through a 1 
“ieh plate and the pork ingredient is chopped through a \ inch plate. The 
'“vat is then mixed thoroughly with the flavoring materials, and nitrite or 
'utrnte aiul nitrite, and the water. The mixture is stuffed in medium or 
"'de hog rounds and tied off in links at least 0 inches long. 

, the mixture consists of coarsely chopjnxl meat, the stuffed product 

L ' held from twelve to twenty -four hours to permit the nitrite to jMiietratc 
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into the meat particles and act on 

placed in the smokehouse. During the smoking P ^ct, 

smokehouse is raised to over 160°F. "S^^iou^further 
raising its temperature to the point uhere it is the heating it 

cooking. The sausage receives no is removed 

receive in the smokehouse. It is showered with cold uater 
from the smokehouse. , . . n o me implies* this 

B. Smoked Pork Sausage (I Country Style). . talents except the flavor- 
sausage is made entirely of pork noth no added ingr sout hem States, 

ings, and nitrite or nitrate and n.tnte, and water In the soutn ^ ^ 

smoked pork sausage is sometimes made without nrtrat ^ 


hout nitrate or 

smuncu LMMiv. 3 , T with the ou* cl 

pork is ground through a 1 inch plate ami j an d held for 

ingredients. The mixture is stuSed in a medium hog d plac ed in 
1 *1,. nitrite to act on the meat Delore it f .... 


tedium hog rounu i ace din 
twelve hours to permit the nitrite to act on the before cu J^nmarily 
the smokehouse. Since this sausage is temperature of at 


the smokehouse. Since this sausage is c.asseo " I'^iTemperature of at 
eaten without cooking, it is required to reach an 1 . nte . rn ? , J^he smoking 
least 137 °F. Usually this temperature is attamed during the 


0P C ra Berfiner or New England .- This is a characteristic, o»r»«£ “^5 
stuffed in large casings. It is made predominant y ° P which 

nercentace of beef. The meat is ground through a \ inch plate ter . 


stuffed in large casings. It is made preaommam y f f ^ 

percentage of beef. The meat is ground through a \ »ch Ptote * ^ 

it is mixed with salt, sugar, and nitnte or nitrate an tf ,mnerature o( 
Because of the large pieces of meat, the mixture is held p - [ece s of 


r 5 of meat, the mixture is new at *> . of 

38°F. for three or four days to permit the nitnte to penetrate . 1 Q stu ffe<l 

■ • - it, ^ter this cunng penod, Che nmriure rQdurt ^ 


meat and act on its pigment. After this curing penoa, tue ^ i uc t is 

in large artificial casings or in beef bungs or beef bladders. i ; t 

then smoked at a temperature ranging from 120 to 14o r. A 

is cooked for four to six hours in water at a temperature 
temperature of around 148°F. is attained throughout the pr j j, un gs 

D. Minced Bologna .— This a coarsely chopped bologna stun_ , the 

or artificial casings of similar size. Usually pork predoraina finely 
flavoring materials arc similar to those used in the preparation j ie jj 

cut varieties of bologna. The ingredients are mixed and the m , . 
for three to four days to permit the nitrite to penetrate the c , j n 
particles of meat before the mixture is stuffed in the casing an 1 {urcS 
the smokehouse. After being smoked for several hours at c *jL,|j 0 usC 
ranging from 120° to 145°F. the sausage is removed from the sn 
and cooked in water from four to six hours at a temperaturue o j uf j n g 
A temperature close to loO°F. is attained throughout the pro* uc 
the rooking operation. _ . * is 

E- Salami Colio (Cooked Salami ). — By contrast with most sa a| _ 

subjected to relatively high temperatures in the smokehouse, '' 
duces a cooked product. It is prepared predominantly* of 't * 
added. Tlie pork is ground through a 1 inch plate and the bee* ‘ 
i inch plate. 'Hie ground meat Is mixed with salt, sugar, b»» c * j ca9 t 
and nitrite or nitrate and nitrite. The mixture is held at 3S°r- *° r 
forty-tight hours to permit the nitrite to act on the meat pigtnen jjy 
the mixture is stuffed in the casing. After stuffing, the product i* 

at 3S‘F. a..,! then it >J ph“*> 1 ■" 


*** ****** * «** ***** **UIJI^. 

held for another twenty -four hours 
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smokehouse. The heating of the salami in the smokehouse is conducted 
without smoke. The temperature of the salami is raised above 137°F. 
to make it safe for eating without further cooking. 

F. Thuringer .— This is a cooked, smoked, coarsely chopped sausage pre- 
pared predominantly of beef to >vhich pork is added. It is stuffed in a wide 
hog round. To the coarsely ground meat are added sugar, ground white 
pepper, whole white pepper, mustard, salt, and nitrite or nitrate and 
nitrite. The chopped mixture is held at 38 °F. for fortli-eight hours to 
permit the nitrite to act on the meat pigment. It is then stuffed into the 
wide hog round and placed in the smokehouse where it is subjected to smoke 
at relatively low temperatures and finished with a hot smoke during which 
the internal temperature of the sausage is raised above 137 °F. 

AIett w iirst. — This sausage is sometimes called “smearwurst" and is char- 
acterized by its soft spreading consistency. In this respect it differs from 
all other classes of sausage. It is made predominantly of pork which is 
chopped fine with the salt, flavoring materials, and nitrite or nitrate and 
nitrite. The ingredients are stuffed into a wide hog round or beef round 
and tied off in links 2 to 3 inches long. It is smoked at comparatively low 
temperatures. Since this class of sausage is customarily eaten by spreading 
it on bread by the consumer without any further preparation, it is necessary 
that the pork ingredient be treated by one of the methods to destroy possible 
live trichinae. The processing of the sausage does not usually accomplish 
this because the smokehouse temperature is not high enough to raise the 
temperature of the sausage over 137 °F. So-called certified pork is there- 
fore used as an ingredient. Suck pork is identified as having been treated 
to destroy possible live trichinae and this is usually done by freezing. Viable 
trichina* are destroyed in pork that is frozen for twenty days at 5°F.» ten 
days at -10 °F., or six days at -20 °F. 

Semi-Dry. (Soft) (Summer).— The semi-dry sausages have gained in- 
creasing popularity in the United States by contrast with the dry variety. 
It is difficult to place certain kinds of sausages categorically in cither of 
the two classes. Some cervelats may be either semi-dry or dry, depending 
cm the degree of drying preferred by the trade. It has become a practice, 
however, to prepare most cervelats as semi-dry sausages. In addition to 
consumer preference for a semi-dry cervelat, another consideration is the 
treatment required for those containing pork to destroy possible live trich- 
ime. It has been found convenient to attain a temperature over 137°F. 
in the smokehouse to accomplish this result rather than rely on the pro- 
longed exacting drying treatment for this purpose. 

Cervelats. Farmer and IIohtcincr.—A combination of beef and pork is 
used in preparing these sausages, with beef predominating. The beef is 
chopped separately to a medium fmc texture while the pork is cut into 
pieces about \ inch in thickness. The meat is then mixed thoroughly 
with salt, spices, ami nitrite or nitrate and nitrite. This mixture is stuffed 
in beef middles of a medium width for the manufacture of the farmer variety 
while for the holsteiner variety it L> stuffed in wide lxx-f rounds. Uefore 
l>cing stuffed in the carings, the mixture is held for from two to three days 
to permit the nitrite to act on the meat. After stuffing, the sausage is 
allowed to hang for altout twelve hours Ixdorc .smoking. It U given a hravy 
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smoke. The temperature is raised in the smokehouse toward the end^of 
the smoking period to attain an internal temp . i j. 0 i ia ng 

throughout^the product. After smoking, the sausage ts allotted to 
in a dry room until the desired consistency is a«om e d. mixture an(i 

Thurinaer. — Beef also predominates in the beet an p t a \ 

this mixture is chopped to a moderate degree of *^ tra f e 3n d 

inch plate. It is mixed with ialt, spices, and l nitnte ^ ^ ^ 

nitrite after which it is held at 38 F. to permit t bungs. I 1 > s 

meat. The mixture is then stuffed in hog bungs or sewed h g ® ure 0 f 
left to hang in a drying room for from one to two ,f o 5 v elv low temperatures, 

55 “F. after which it is given a two-day smoke at rdativdy l a 

the temperature gradually rising to 110 F. This harmless bacterial 
tangy flavor in the thunnger and to facilitate this a h f nere dients. 
starter of the acidophilus type is sometimes added to ; , , . m./trichin®, 
Since the processing of this sausage would not destroy possible : I t ^ 
the pork ingredient is certified to its having been previously treated 

it safe against trichinae. . .. . . ., • n t sausage 

Mortadella. — Pork predominates as an ingredient in this clas acter _ 
and it is mixed with beef and, sometimes, veal. A ^distrn die meat 
istic is the presence of cubed pork fat distributed th 8 , fineness 

mixture. The pork and beef are ground to a medium degree of 
and this is mixed with salt, spices, and nitrite or mtrate and mtri e ^ 
mixture is held at 38°F. for one or two days to permit the mtnte to^ ^ 
the meat after which it is mixed with the cub«l pork fat and . s . 

small or medium-size beef bladders. The product IS then usuaUy he “ 
a cooler for twenty-four hours after which It is transferred to i» 
that is equipped for heating to approximately 100 F. ^°lt“ de ““ r hour5 
at relatively low temperatures in the smokehouse for thete j 0 { 

ami then the temperature is raised gradually to about 1-0 r. .{ 1C 

the first twelve hours. During the next twelve to eighteen! hour, 
temperature in the smokehouse is raised to approximately IbU • , * 

until an internal temperature of 140°F. is attained throughout the P .. 

Leba non. — This is an all-beef sausage. The beef is ground to a 
degree of fineness and mixed with salt, sugar, spices, and nitrite or n . 
and nitrite. Sometimes the beef is thoroughly cured before it is cn 1 
and mixed with the other ingredients. The mixture is stuffed in a bee .. 
and smoked in a well-ventilated smokehouse for from five days to two 
in a w et, cold smoke. Weather conditions vary the smoking tune. A V 
less bacterial starter of the acidophilus type may be included in the 1 B 
dients for the purpose of controlled flavor development. The n s , 
product is characterized by a tangy flavor traceable to the growth ° 
type of organism during tlie processing of the product. . • 2 

' Dry (IIaiid Dry).— T liis class of sausage is hung to dry for periods rang 
from one inontli to six months. Mechanically controlled drying joolitt 
pruv idetl mj that the conditions surrounding the product while it w l,a,, 5i ie 
in the «lr>ing nxun will not l>e affected by outside weather conditions, 
effectiveness of this cxmtrol is related directly to the success of the * , . _ j 
process ami if prupet1> performed will hold to a minimum the foruiati»* 
mold on the outride of the vau>agc. One objective is to so maintain 
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surface of the casing that moisture from the interior of the sausage will be 
extracted gradually and constantly. If this drying out process progresses 
properly, no hollow spots will develop in the product and it will set up as a 
firm, compact mass. This is significant, particularly in that if spaces 
develop inside the product interior mold may form and ruin the product- 
The confining of moisture within the product not only favors the develop- 
ment of interior mold but also produces souring and spoilage. Tempera- 
tures maintained in sausage drying rooms range from 52° to 56 °F. and the 
relative humidity from 65 to 80 per cent depending on the character 
of the product. The system is designed so that the conditioned air is 
distributed uniformly throughout the drying room. Different grades of 
sausage require different rates of air circulation. For example, sausages in 
beef bungs need more draft for drying than sausages in beef rounds. 

Most dry sausage contains pork as an ingredient, and it must therefore 
be treated by a method that will destroy possible live trichina*. Since frozen 
pork is not considered desirable for the preparation of dry sausage and 
heating is not employed in the process, dry sausage is processed by a combi- 
nation of curing and drying that will assure its safety for eating by the 
consumer without any further processing. 

One of five methods is used. These methods are recognized as adequate 
for the destruction of possible live tricliince by the meat inspection service 
of the United States Department of Agriculture (page 532 of the Appendix). 

Salami*.— Milano .— A mixture of pork and beef with pork predominating 
is used in preparing this class of dry sausage. The beef is ground to a fairly 
fine consistency while the pork is given a coarser grind. The pork and 
beef are then mixed along with salt, sugar, spices, and nitrite or nitrate 
and nitrite. The mixture is held at 38 °F. for a day or two to give the 
nitrite an opportunity to act on the meat. The mixture is then stuffed 
in hog bungs. The stuffed product is hung in what is called the green room 
to permit the excess moisture to drip from the easing and evaporate from 
its surface. After this preliminary drying the salami is closely bound 
with Italian hemp. It is then hung in the drying room and not smoked. 

Genoa .— This class of salami is quite similar to the milano type except 
that it is usually stuffed in sewed hog bungs and the piece is generally 
shorter than the milano type, being from 10 to 20 inches long while the 
milano may run from IS to 30 inches in length. 

B. C. Salami . — This salami is sometimes referred to as the German type 
and differs from the milano and genoa or Italian types in that the ingredients 
are stuffed in a beef middle and it is smoked before being placed in the 
drying room. Another distinguishing feature is that the loops of twine 
surrounding the sausage are spaced considerably wider than is the ease with 
the Italian tyjnrs. Also, it is generally shorter, ranging from 11 to 15 inches 
in length. 

PcpiHTuni . — The j>cpjH.T content of its spicing characterizes this sausage* 

I he pork and beef ingredients are coarsely ehopi>ed and mixed witli salt, 
sugar, spices, ami the nitrite or nitrate and nitrite. The mixture is held 
for forty-eight hours at a temperature of 3S°F. to permit the nitrite to act 
on the meat and then it is stuffed in hog rounds uud twin-tied in pieces 
10 to 12 inches long. It is then hung in the drying room for the j*-riud of 
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time necessary to meet the requirements for the destruction of possi 
live trichin®. This product is not smoked. . 

Frizzie .— It derives its name from the crinkled or irregular shape un 
parted to it by the hog middle in which it is stuffed. The finished axti e 
is from 10 to i2 inches long and approximately 3 inches in diameter, bemg 
wrapped closely with No. 9 Italian hemp. The pork and beef ingredieD ~ 
are chopped medium fine and mixed with the seasoning and tutrite o 
nitrate and nitrite after which it is held for one or two days 
to give the curing materials an opportunity to act on the meat ingredien - 
The stuffed product is placed in a drying room without smoking an 13 
dried thoroughly for from sixty to ninety days or at least sufficient]} ° 
meet the requirement for the destruction of possible live trichime. Fnzzies 
are also known as soppresata. .. . 

Chorizos . — This is a highly spiced Spanish type dry sausage £ en . e 5‘~j# 
made entirely of pork but sometimes containing a small percentage of bee . 
The meat is ground medium fine and mixed with salt, seasoning, an 
nitrite or nitrate and nitrite. The seasoning includes garlic, sweet 
pepper, hot red pepper, chili powder, and, sometimes, white wine vinegar- 
The ingredients are stuffed into narrow or medium-wide hog rounds or 
wide sheep casings and linked in 3 or 4 inch lengths. It is then dried an 
lightly smoked after which it is dried again. The curing and drying process 
meets the requirement for the destruction of possible live trichime. 

Goteborg.— (Sometimes referred to as Swedish sausage).— This class o 
dry sausage is characterized by its sweet flavor derived from its principa 
spice, cardamon. It is made from a mixture of pork and beef combined 
with salt, seasoning, sugar, and nitrite or nitrate and nitrite. The meatis 
rather coarsely chopped and the ingredients are stuffed in a wide bee 
middle cut approximately 18 inches long. It is given a heavy smoke a 0 
then dried for at least that length of time necessary to meet the require- 


ments for the destruction of possible live trichime. 

2. Products Other Than Sausage That are Prepared in Casings.— Sausage 
is the kind of food that lends itself easily to adulteration or imitation- h 
consists of a chopped up blend of ingredients in which an adulterant ca n 
easily be disguised. There is a constant temptation therefore to place on 
the market a iiroduct in a casing which resembles sausage but which in 
fact is not sausage because there is used in its preparation excessive amounts 
of substances, such as water, cereal, dried skim milk, soya flour, or in- 
gredients tliat are foreign to sausage products, such as gelatin, traga canto, 
or meats other than those derived from the carcasses of cattle, sheep' 


a wine, or goats. 

Products, such as bockvvurst, liver pudding, pinkelwurst, hiska, head- 
cheese, vjuse, lachschinken, and capocollo, arc prepared in casings an 4 * 
di» not meet the requirements for sausage but neither do they reliable 
sausage. On the other hand, products which resemble sausage aid *** 
prepared ui ratings are identified as imitation sausage. . _ 

Imitation -S outage The products that come in this class are usual*} 
tnodr ui imitation of frankfurters or bolognas. They bear a very close 
rr^mblanc'e to sausage in appearance anti taste but are usually prepared 
with amounts of water and cereal, dried skim milk, and sen a flour con- 
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siderably in excess of the limitations placed on the use of these ingredients 
in sausage. 

BockwnrsL— The ingredients used in the preparation of this product are 
finely chopped and stuffed in wide sheep rounds. The links are about the 
same length as frankfurters. The meat ingredients usually consist of veal 
and pork, and in addition to spices, a common ingredient is milk which 
is used in substantial proportions. Finely chopped green onions and parsley 
are also usual ingredients. Bockwurst is distributed to the trade in a 
fresh condition without receiving any cooking or other processing in the 
packing plant. 

Liter Pudding . — A mixture of pork liver and meat by-products to which 
is sometimes added soya flour. This mixture is chopped fine and stuffed 
in a beef round. The stuffed article is usually tied off in rings after which 
it is placed in a vat of hot water and thoroughly cooked. The consistency 
of the finished article is that of a pudding from which the article gets its 
name. Like other liver products the pork liver constitutes at least 30 per 
cent of the total of the ingredients used. 

Pinkelwurst . — A mixture of beef fat, oat groats, water, onions, and spices 
is stuffed in a wide hog round. The finished product has the consistency 
of a dry pudding with the oat groats giving it a coarse texture. Its color 
is white with a tinge of straw color. The stuffed article is thoroughly cooked 
before being shipped to the trade. 

Kiska .— This article has the consistency of a heavy blood pudding and 
is made from pork, water, oat groats, pork liver, pork spleen, salt, beef 
blood, and spices, and stuffed in a beef round. It is thoroughly cooked 
before it is shipped from the meat packing plant. Sections of the oat 
groats are quite apparent on the cut surface of the product. 

Headcheese .—' This is a jellied product consisting predominantly of pork 
by-products, such as snouts, pork cheeks, and pork skins. It is seasoned 
with onions and a combination of spices usually consisting of thyme, ground 
cloves, ground celery seed, nutmeg and white pepper. The pork by- 
products are coarsely chopped, mixed with the other ingredients, and 
stuffed in hog bungs, hog stomachs, or artificial casings. It is cooked 
thoroughly at temperatures ranging from 170° to 175°F. 

Souse.— (Sulzc ). — This product is prepared in the same manner as head- 
cheese except that vinegar is an ingredient and imparts to it a character- 
istic mildly sour taste. Since the vinegar tends to hydrolizc the gelatin 
in the product, the gelatin content of souse is fortified by the addition 
of commercial gelatin. 

Lichch i tike it.— T wo boneless cured pork loins are stuffed side by side 
in a medium beef middle and heated in the smokehouse in an atmosphere 
of smoke until a minimum temperature of 137 °F. is attained throughout 
the pork muscle tissue. The pork loins are sometimes sprinkled with pepjier 
and paprika before they are placed in the casing. In some cases the 
product is given a so-called cold smoke. When this method is used the j>ork 
loins have been certified to their having been treated by a process of freezing 
or airing that is recognized as being adequate for the destruction of possible 
live trichina;. 

CujxxW/o. — A cured ]>ork butt is rubbed with a mixture of paprika and 
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ground red pepper pods and stuffed into a beef bung. It is then smoke 
and air dried. Since capocollo is classed as a pork product customan y 
eaten without cooking the article is either heated in the smokehouse to a 
minimum temperature of 137 °F. or the pork butts are certified to them 
having been treated either by freezing or curing with an approved method 
to destroy possible live trichin®. 

Jellied Tongue.— Cured, skinned pork, lamb, or sheep tongues are thor- 
oughly cooked after which they are trimmed and rinsed thoroughly. They 
are then placed in a beef middle or artificial casing of comparable size an 
covered with a solution of 1 pound of gelatin in 5 to 7 pounds of warm water. 
The casing is stretched tightly over the tongues and tied off after wine i 
the product is cooled thoroughly and is then ready for the trade. 

3. Other Products.— Loaves .— The most popular are those loaves made in 
oblong shape that make rectangular cross-section slices. A great man) 
ingredient combinations are used and loaves fall roughly into two cate- 
gories. Those identified as meat loaves make up one class and are subject 
to certain limitations concerning the ingredients used. The other class 
bears designations such as macaroni and cheese loaf, imitation chicken 
loaf, pimiento, pickle and cheese loaf, etc., in which a wide range of ingre- 
dients are used. 

Loaves are frequently packaged in transparent hydrocellulose coverings 
or cellophane wrappers which are printed with the name of the product and 
the ingredient statement. 

Meat Louies .— These are prepared with various meat combinations along 
with cereal or dried skim milk added as a binder. A great variety of 
seasoning combinations are used; however, onions, pepper, and sage pre- 
dominate. To facilitate chopping the meat and the blending of the ingrc- 
dients a small amount of water is added which does not exceed 3 per cent 


of the total of the ingredients used. 

A combination of pork and beef in the proportion of two to three parts 
of pork to one of beef 13 a popular meat formulation, as is a combination 
of veal and pork in approximately equal portions. A meat loaf consisting 
of j>ork and beef with cubes of American cheese distributed throughout 1* 
also a i>o pula r loaf and is given the designation “Meat and Cheese Loaf- 
Chopped corned beef is also processed in the form of a loaf. 

Other Loaves . — Many kinds of vegetables, macaroni and cheese, pimiento 
ami pickles, and a variety of meat by-products arc blended with meat in- 
gredients along with seasoning, binders such as cereal, dried skim milk 
and so> a flour, and varying amounts of moisture to make a great variety 
of loa\cs. For example, a combination of beef, j>ork, macaroni, cheese, 
and cracker meal is prejiared under the designation “Macaroni and Cheese 
I >j.if An article identified as “Imitation Chicken Loaf” is prepared 
from jKirk stomachs. liecf tripe, veal, j>ork trimmings, flour, and JH>rk 
stock. Another combination consisting of piimeutos, pickles, cheese and 
P°rh U prepared under the designation “ I’iimento, Pickle, and Cheese 
ia»af Hceau-e tlu*^c loaves ore not represented .is being meat loa% cs 
ami urr made of a great variety of ingredients, they ore not held to the 
vame requirement* jls to moisture ami filler content as art* meat loaves.^ 
Hamburger. Thi* vrn popular meat product is prrfumJ by t hopping 
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beef with or without the addition of beef fat to a medium coarse consist- 
ency. No moisture, seasoning, or flour of any kind is used. The amount 
of beef fat in the hamburger determines its quality but in no case does the 
fat, whether it is normal to the meat ingredient or added as such, exceed 
30 per cent of the product. 

Pork Roll .— Chopped pork is mixed with salt, nitrite or nitrate and 
nitrite, and flavoring usually consisting of pepper, and stuffed in a muslin 
container approximately 3 inches in diameter and from 18 to 24 inches in 
length. The stuffed article is then held for varying periods of time at 
temperatures which permit a tangy flavor to develop. Harmless bacterial 
starters of the acidophilus type are sometimes used as ingredients for the 
purpose of facilitating the development of the desired tangy flavor. The 
consistency and appearance of the pork roll on cross-section are such as 
to place it within the category of pork products customarily eaten without 
cooking and it is usually heated in the smokehouse to at least 137 °F. 
throughout to destroy possible live trichinae. Pork roll is not usually 
smoked. To facilitate blending of the ingredients water is sometimes 
added but in an amount not to exceed 3 per cent of the total of the in- 
gredients used. 

Cooked Pork Cuts .— Cooked ham, or as it is sometimes called, “boiled 
ham” is the best known product in this category. Cured hams are boned 
and trimmed of their excess fat. The boned and fatted ham is pressed 
into a metal form and held in the form under pressure by a cover which is 
clamped to the form and pressed against the ham by the pressure of strong 
steel springs. The hams are then placed in large vats of water ranging in 
temperature from 165° to 185 °F. They are cooked until they reach a 
minimum internal temperature ranging from 142° to 150 °F. When the 
hams are removed from the cooking .vat the tension of the lid is adjusted 
and the ham is allowed to cool before removing it from the mold. When the 
chilled ham is taken from the mold, it is washed in clear water to remove 
accumulations of gelatinous material and rendered fat left adhering to its 
surface, and it is then placed on racks in coolers exposed to a temperature 
of approximately 3G°F. Uncurcd hams, cured pork shoulder picnics, pork 
loins, and pork shoulder butts are also sometimes cooked and they are 
handled very much the same in their, preparation jis are cooked hams. 

Scrapple.— Pork and pork by-products usually make up the meat and 
meat by-product content of scrapple-and total not less than 40 per cent of 
the ingredients used. The pork and pork by-products are cooked thoroughly 
anil ground to a medium degree of fineness before being mixed witli the 
other ingredients which usually consist of a mixture of cornmcal and corn 
flour, with pepper, sage, mace, nutmeg, and salt for seasoning. Sufficient 
water is added to bring the mixture to the desired consistency for further 
cooking. However, its amount is limited to that which will maintain the 
meat and meat by-product content at 40 per cent or higher. Sometimes 
rye flour or soya flour is used in addition to the cormnca) and corn flour. 

Chili Con Carnt . — This is usually distributed in 1 -pound units as so-called 
bricks of chili con came or in an artificial casing. The batch of ingredients 
which is thoroughly cooked contains at le;ist 40 jkt cent meat anil not more 
than $ Ixt cent individually or collectively of cereal or soya flour. There 
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is no limit to the fat content which usually 

in substantial proportions to facilitate firming P fl avor ed combina- 

to a solid consistency. Chili con came is usu > B“ - flavorings 

tion of coarsely chopped meat m a sp.ced fatty gravy- » 
usually consist of salt, paprika, chili pepper, onions, garlic, gr 
oregano, coriander, and nutmeg. mmnn i v prepared 

Sic irs. — Beef stew and lamb stew are the ones 25 pet 

and they have respectively a bee and hmb content of not tea tteu ^ 
cent computed on the weight of the fresh meat Themeat. g t 
water, seasoning, and flour are cooked thoroughly. The onl> ^ 

variation in stews as they are prepared by various ^ meat and 

consistency of the gravy content. In some eases the «^“ n “ - U 

vegetables are contained in a thick gravy while in others a tm g 

"^Canning. -By contrast with food preservation by cunug 
and by smoking and drying which go back to antiquity, eanmng ; 
development. Furthermore, while the modern proc^ |hiug 

smoking are less concerned with preservation than mth uxomp of 
a particular flavor in the meat, the process of canmng IS entirel. 

'"^Frenchman, Nicholas Appert, through work done by him betw““ 
1795 and 1810, is given credit for the method of preservation “ f ?°^ hc ' D 
the application of heat to food in a scaled container. During . ■» ^ 

France was at war with several hostile F.uropcan nations and in the 
of a domestic revolution, its military forces and civilian population s 
from an acute food shortage The French Gov ^ mc f n .M“J^, Ration 
one of the solutions to this problem would be a method of food P 1 ^* , a 

that would permit more flexibility in handling food supplies, °“* u | 
prize of 12,000 francs to any person how would develop a new, su ^ 
means for preserving foods. Appert was awarded the prize in 1WJ 
published the first treatise on canning in 1810. , nner t’s 

Tlie causes of food spoilage were not known at the time oi 
works and lie had no technical training or experience. The ocplana • 
offered by Appert himself was that he observed how heat applied to 
scaled in a container which was impervious to air had the peculiar <1^* 
of preventing the food from spoiling. Although he did not know the j 
whv, his many experiments led him to the conclusion that cleanliness 
sanitation in the handling of the food and its perparation were necessar. 
and that the sealing of the container must make it airtight- _ , 

It is believed that William Underwood, who came to America m 1 ' 

started the first American canning operations in Boston in 1S19 148 
\ppert*-» procedure. In 1820, both Underwood in Boston and Tnoa^J 
Ken-ett in New York were engaged in the coininertial production of cannt 

^**Thc name “tin can” U con.~ulered to be an abbreviation of the hnglbh 
teTin “tin cannister.” Actually, it is somewhat of a misnomer, rinc*’ ^ 
.* luatle from tin plate which U a mild steel plate 1 *earing a thin coa 
of pure tm amounting to about 1 A JrT cent of the tin plate. Tin P^ atc ’^. 
° and scaling compounds are the materials u-etl in can manufacture- 
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The essential requirement of the tin plate is that it be corrosion resistant 
and strong enough to support and give rigidity to the particular class of 
container. The tin plate combines the corrosion resistant properties of tin 
and the physical strength of steel. The container must be strong enough 
to carry the product from the Conner to the ultimate consumer and have 
the ability to withstand reasonable handling and shipping strains. All 
processed foods react on the inside of the container to some extent, how- 
ever, in practice, this corrosion problem has usually been critical only for 
canned fruits. The successful use of tin plate in the food industry depends 
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in part on such factors as the amount “‘ffide^f^th^hrte small 
continuity, but to a greater d~. ^^3. This is never fully 
ever-present areas of exposed steel a P H tt l e . For this reason, 

effective and may vay from near pro ce . has also been centered 

been achieved. 




Fig 113 

Fioa. 100-114 — Fabrication of tlie sanitary ca* 1 - 



Fig. 114 

(Furnished by American Can Co- 


Cans for processed foods are subjected to ”*^; ng that « 

pressure that vary according to the seventy of die heatp 8 

required tor producing commercial sterility. t t ? m pcratures 

pressure processing of ten to two hundred minutes duration iat 
of 233° to 2G0°t\, depending on the consistency of the pr«l cl dur( . renll al 
the can sire, and the pll of the product. During hating d^^ ^ 
pressure builds up w ithin the can by comparison w ith * « ' r \ t . “ 1 J„ rc , resist 
much as 20 pounds Jicr sriuare inch. The carl ends in • opened 

jicrmanent distortion at the countersink area as the retorts 
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and the cans are chilled. Also, some canned products are closed under 
mechanical vacuum preparatory to their heat processing resulting in a 
negative pressure of 15 to 20 inches at the time of closure subjecting the 
can body to paneling or collapsing forces. The body of the can is designed 
to withstand these forces as well as subsequent strains during handling 
and shipping. 

Before 1900, tin containers used commercially for foods were either 
of the now obsolete, hand-soldered, open top style, or of the more familiar 
“hole and cap style.” In the center of the cap was a small hole or vent. 



Fio. 115 




Figs. 115-117. — Fabrication of the can end. (Furnished by American Can Co.) 

The food was placed in the can and the cap sealed on by a special soldering 
iron. Hie vent hole was then closed or tipped with solder and the canned 
product was ready for heat processing. 

A new style of can was introduced about 1900 known as the “sanitarv” 
style. 

Tho "Sanitary” Can. — Cans arc made on a series of machines collectively 
kuown as a “can line.” Sheets of tin plate are first fed by hand into a 
slitter (Fig. 10S) which cuts them into “body blanks” from which the body 


350 PREPARATION OF MEAT AND MEAT FOOD PRODUCTS 
is later formed. The body blanks are 

sequence of automatic operat.ons is performed to complete 

b °The first station on the bodymaker notch. _the bog- blanfe <£»»; 
They are then hooked (Fig 110) and , * e Sm of the am 

bodymaker (Fig. Ill) and bumped to form the side sea 

^The formed body then passes over fluxing J*eds Md then to 

bath where revolving rolls apply solder to the * ' ^yer wipe 

(Fie. 113). The soldered body next passes over .fterwhichitpasses 

whfch removes excess solder from the outside of the m “ he en [j 5 are 

over a cooling section and is then led to the Hanger, „ (F j 114 ). 

curled outwardly by special pilots toform ,hc , ; ^ t J the ends are 
At the same time that the can bodies are ^ “rimted ^ 
also being made by cutting the sheets of tin p 1 ° ends then 

scroll shears and punching the ends out in a P““*-pr< • Curled 

pass through a machine which curls the edges f^bon of sealing 

ends then go to the compound liner where a “”‘?.Tf ro m a notzle as a 
“compound,” a rubber gasket material, is extru )1(i i Kexta 

liquidhnd placed near the circumference i withui the cu. r ( g- 1 > This 

social machine dries the impound and the coiem are comp and 

compound serves as a scaling medium between metal cur , l7 . 

metal flange of can body. Relationship of parts are sbm ' 1 d ub ie- 
M er the flanged bodies leave the Hanger they proceed to he do ^ 
seamer where one end is applied. This operation is ^nt mfly the sa ^ 
that used in the canning factory for sealing on the top of “ f air 
one end is sealed on, the cans go to a testing machine are 

pressure, tests them for leaks, and automatically d«ard. Erectly 
faultv. After testing, the cans are loadedmto shipping cart 3I3 tely 
into paper-lined box cars for shipment. The covers are packed separa 
in fiber tubes and shipped with the cans. D T a in cans. 

Enamel-lined cans are manufactured in the same manne ■!> 0 , en3 

except that the enamels are usually baked onto the sheets! g 
before the bodies and ends are manufactured as desen • n 

Sealing Compounds.— An essential factor in the de\e OP™ he can end 

top “sanitary” can is the use of a suitable material for seali ® of 
to the flanged body. The first sealing compound used was lied was 

a simple dispersion of rubber in benzol which, after being PP 
dusted with asbestos powder. .„_i n ,bber for 

Synthetic rubber has been extensively substituted for naturo 
some purposes, particularly where fat and oil solvent resistance is ,^ i ^ 
It is important that the scaling compound be resilient so that a 
itself to variations in seam tightness and fill, or crevices ana 1 b • urc 

of the double seam. This resilience must l>e retained over a te 
range from below room temperature to above 2GO°F- t^j tin 

The sealing compound must adhere to both tin plate and e ? J ^lor 
plaU*, it must be impermeable to liquids and gases, it must no . t . ,, ”*r c .^od- 
or taste to the product in the can, also it must not be affected >} *. 0 JdinfJ 
uct. All this is necessary if the compound is to possess vacuum 
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qualities and resist tlie heat processing so that the result is an adequately 
processed product in an airtight can. 

Solder .— Until World War II solder composed of 30 per cent tin and 
70 per cent lead was used. Occasionally the 40 per cent tin and 60 per cent 
lead solder or 60 per cent tin and 40 per cent lead solder was used. From 
then until about 1945, 80 per cent of all cans were made with a solder com- 
posed of 2 per cent tin and 9S per cent lead. About this time several in- 
stances of solder pellets in baby food occurred which aroused the Food and 
Drug Administration. For a short time, while a study was conducted to 
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Flo. 1 18.— Architecture of tho enameled sanitary tin can. (Furnished by 
American Can Co.) 
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determine the potential hazard of high lead solder, a solder of 95 per e 
tin and 5 per cent lead was used on cans. inducted on 

Studies were made in which extensive feeding tests were cond 
rats and dogs with solder pellets of high lead content as well “ "^ed. 
which had been exposed to large areas of the solder while being p ^ 
Also, chemical analyses were performed by the Food and Drug , c ] (ir _ 

tion on food items processed in cans made with high lead con j j 

Conclusions were reached that no hazard results from the use • i \ j s 
content solder. Apparently a protective coating (perhaps ' ( ] in- 

formed on the surface of the pellet to prevent the metal r 
solved. At the present time 80 per cent of all cans are ma e "* _ 

cent tin and 98 per cent lead solder. For hand-soldering an ^he 

ated milk cans, a 30 per cent tin and 70 per cent lead solder is • . ^ 
higher tin content solders are not acceptable to industry becaus 

high melting point. . extensive 

Inside Enamels .- The use of inside enamels became quite exi ^ 
during World War II when electrolytic tin plate was substitutea * 
dip tin plate as a tin conservation measure. Inside enamel is use P 
in cans for processing meats to eliminate sulphide discoloration o cor _ 

of the container and the product. Also, enamel is used to reduce 
rosion for such products as chili con carne. pniniels 

Many meat products contain ingredients which attack can j cu j ar 
and this, therefore, requires careful selection of the enamel for a p » n 
purpose. Ingredients such as spices, fats, oil, acid, and liver attac , 


s. Highly spiced products exert a softening enai - 0 l a tile 
coatings. This applies particularly to those spices which have a big v 
oil content. . • t. z ; n c 

For the prevention of sulphide discoloration an enamel in gUC j, 

oxide is incorporated has been found to be most effective. Howeve > ^ 

a coating has very little resistance to acids. Therefore, its use is 
for products containing vinegar or a large proportion of tomato pr ^ 
Can Storage .— The location of the area in which the empty cans 
be stored is as close to the canning lines as is possible and still j orC 
good storage conditions. Empty cans are damaged easily and t ie^ 
storage space of adequate size and convenient location is provider! 
the handling of the empty cans will be reduced to a minimum. * s0 ’ rUS t 
storage space is clean and dry so that the cans will remain free iron* 
and dirt. It is desirable to furnish some heating facilities in the s ^ ^ 
area to prevent wide variations in temperature between the cans a 
surrounding atmosphere to avoid condensation of moisture on the c 
Lithography .— It is common practice for meat canncrs to ha\c 
labels lithographed directly on the tin container. Under adverse con i ^ 
the lithography may be partially obliterated either chemically or m 
anically. Of the two, chemical obliteration is the one most comm 
encountered. Tlie chemical removal of lithography sometimes occU 
the retort during the heat processing and is caused by boiler compo ^ 
Under certain adverse conditions the surging of the boiler may exp 01 
of the alkaline couii>ouml along with the steam which is carried into 
retorts. 
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The chemical lifting of the lithography may also occur during the 
washing of the filled can after it leaves the retort. It is the common 
practice to wash the filled cans following the steam pressure cooking to 
thoroughly clean the surface of the can to enhance its display character- 
istics. A mild detergent such as trisodium phosphate is usually used for 
this purpose. This cleaning operation may attack the lithography when 
the concentration of the detergent in the washing solution is too great or 
when the time that the can is exposed to the detergent is unduly extended. 
Also, an inadequate rinsing following the washing operation may allow 
traces of the detergent to remain on the container. The other method of 
washing the canned product is to thoroughly clean it prior to placing it 
in the retort. This has the advantage of thoroughly cleaning the can before 
the heat processing cooks the soil onto the external surfaces of the container. 
The same safeguards are necessary here to avoid partial removal of the 
lithography by solutions of detergents that are too strong or by inadequate 
rinsing that permits a residue of the detergent to remain on the container. 

Vacuum . — Air is present in most canned foods after the can is filled and 
before the top is sealed on the can. This air occurs in voids in the product, 
as occluded and dissolved air in the product, and in the head space above 
the product. The earliest method of removing air from canned foods was 
by heating the product in the can before closure. Later, the method of 
removiug the air by vacuum was developed. Each method is still widely 
used depending somewhat upon the type of product, conditions of opera- 
tion, and degree of vacuum that is desired in the closed container. 

Various methods of pre-heating foods in the can prior to closure are 
used for obtaining vacuum in the closed can. The product may be heated 
prior to filling or after filling or it may be heated both before and after 
filling. The heat is used to expand the product, to expand and drive out 
the occluded and dissolved gases in the product and to rarefy the air in 
the head space before closure. The length of time that the heating is 
conducted and the final temperature attained before closure have direct 
relationship to the ultimate vacuum in the can. 

At any given temperature variations in the amount of head space will 
also affect the final vacuum in the can. As the amount of head space 
decreases the vacuum increases quite rapidly. 

The amount of air in the void spaces and that occluded and dissolved in 
the product is variable depending on the particular product and the method 
used in its mixing and filling. Many processors mix under vacuum the 
ingredients of a product prior to its being placed in the can. In any case, 
the amount of heating that is necessary to exhaust a particular product to 
the degreethat it will give the desired vacuum in the closed can can only 
be determined by actual test. It has even been found that a short, high 
temperature heating will result in a lower vacuum than if a longer time at a 
more moderate temperature is used. 

Under practical dosing machine conditions it appears that the vapor 
pressure relationship for displacement of air in the head space does not 
play a significant role until temperatures of almost boiling are reached. 

I his is probably due mainly to the disturbing currents of air around the 
dosing machine. Consequently, until closing temperatures almost reach 
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Mechanical Vacuum.-* ith this met here the cover » 

■i rather low temperature enters the closing macm ^ The can 

loosely clinched on the can 'v'thout tor.mng .i £8,^ machine's 
then passes Into a vacuum chamber ruth an instant ,n the 

provided. The can is then subjected to a vacuum tightly on 

vacuum chamber and the can is sealed ‘ £ mbcr . 

it. The sealed can is then ejected from the v - acuum , he cont ents 

This method of exhausting a,r from canned before closure, 

of the can to a vacuum for a rather short P and onb 

Therefore, the air is withdrawn mainly from ‘f a i r from the 

partially from the product itself. This method' f ah ^ ^ ^ , r 

canned product is well adapted to solid product, the ingredients 

cuts of meat. Wien it is used for cm »» »g< ihop^ eliminate the 
of the chopped product are usually mixed under vacuu 
voids in thiT product and the occluded and dissolved »> • . Dr double 

Closure. — The sealing of the cover on the can. ° > important steps 

seaming as it is called in the industry, is one of the mol V nt on 
in the canning procedure. The sealing eompo ^etal necessary to 

the cover supplies the material between the layers o 
insure a permanent, hermetical seal of the . c ^ nt ^“^ m i ne d to detect im- 
Each can as it leaves the closing machine ae»J« . k out those 
perfect closure. This examination is necessary not om^ ‘ „jU not 


only to pi LN - v ... n * 

ueiiect Closure. mi» . * , . t i, p ; r contents vnii D 

cans which have not been closed properly so that ‘hejr sbou ld a 

be contaminated during the heat processing that follows, ^ ^ defectiv e 
closing machine become out of adjustment a larg 

cans will be produced before appropriate correction is foods is 

Heat Processing. The objective of heat P r “ ce ^“® _ J t eDZ ymatic or 
to heat the food in the can to that degree that will “ £ stora ge. 

microbiological activity in the food during ordinary co d It ^ o{ tin) e 
The adequacy of the heat processing is determined by 0 ^j er to aC- 

that the food must be subjected to a given temperat an d yeasts 

complish this objective. The destruction of the enzymes, spoilage 

presents little or no problem since these common cm*® M they are 
are relatively easily inhibited or destroyed in h e at P r “*=®.; ng is the 
carried out commercially. The major problem in bea p p-owing 

control of anaerobic bacteria which produce spores caP* 0 It i3 

without oxygen or in the presence of a limited amount ol « distant 
the destruction of these spores which represent the m * . 

phase of the bacterial life cycle, that requires the most attem 
There is close synchronization of can filling lines and tne v a fter 
of the filled can.* The best practice is to heat process immeo ^ ^ 
filling and closing the can. This applies equally to hot-pacK 
packed product. . , , arC classed 

From the standpoint of heat processing requirements ^ loW . aC id 
in two tvpes, the “acid” foods have a pH below 4.o and t "j. arc 
foods with a pH of 4.5 or above. Common examples ol aciu 
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fruits, tomatoes, and sauerkraut. Among the low acid foods are included 
most vegetables, milk, fish, and meats and meat products. 

Usually, the spores of food spoilage bacteria either will not germinate 
in the acid foods or are easily destroyed at the pH levels of such foods at 
relatively low temperatures. The same spores, however, if not destroyed 
will grow and flourish in the low acid foods. 

It is possible to process canned acid foods at the temperature of boiling 
water or even lower depending on the nature of the product and the type 
of processing operation. The heat processing of canned low-acid foods 
requires higher temperatures to destroy the heat-resistant spores of food 
spoilage bacteria. 

The heat processing requirements for canned foods are accurately deter- 
mined since the majority of them are sensitive to heat and deteriorate in 
quality if cooking is too prolonged. In general, the shorter the process the 
better the quality of the food in the finished canned article. 

The method usually used in the processing of canned products is the 
so-called batch method. Here, batches of canned product are processed 
under steam pressure in a sealed, steel tank called a retort. The cans are 
packed in metal baskets or similar device for handling volume of product 
conveniently in and out of the retort. The steam being exhausted from a 
retort when the cooking process is completed. The processed cans are 
removed from the retort and transported to tanks of cold water or areas 
where the product is chilled by spraying with cold water. The retort is 
again filled and sealed and the steam is injected into the retort until the 
desired temperature is again attained for the cooking process. 

In some canning plants the batch method of processing canned product 
has heew replaced by a. omtiuuous pressure cooker and cooler line. This 
has become a standard method for in-can processing for general application. 

In tlie continuous pressure cooker and cooler lines, in-can sterilization is 
handled continuously and each can is handled independently and auto- 
matically at speeds up to 450 cans per minute. Processing temperature 
may be controlled as high as 270°F. These cookers and coolers have special 
features which make them capable of handling a wide variety of product. 

* A septic Canning . — This process embodies a combination of the principles 
of short high-temperature sterilization and aseptic canning methods. It 
differs from conventional canning methods in that the product is quickly 
sterilized and cooled before it is sealed in the can. This is accomplished 
by pumping the product successively through the heating, holding, and 
cooling sections of a closed heat-exchange system. The product thus 
sterilized and cooled under pressure flows continuously from the heat- 
exchange system to the aseptic canning machine in which it is filled and 
scaled in sterile containers without exposure to air or atmospheric con- 
tamination. 

The canning procedure consists of four separate operations which are 
carried out simultaneously in a closed inter-connected system as a contin- 
uous process. The operations are: (1) sterilization of the product under 
pressure at a high temperature by quickly heating, holding, and cooling it 
in a continuous flow-type pressure cooker; (2) sterilization of the containers 
ami covers with super-heated steam or other hot gas; (3) filling of the cold 
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sterile product into tlic sterile container; and (4) aseptic sealing of th 
containers with sterile covers. . . , • n v M that the raw 

The various opertions arc synclironiml nK 'f '' 'V"'- t , irou gh the 

product, containers, covers, and fiinshcil canned p uw j cr pressure 

system without interruption, lhe projlnet >» • 1 ;„ g OI imtions 

throughout the sterilization process and the fflh ng ® 1 5tcrile 

are carried out in an atmosphere of super-heated steam or ot 
inert gas. Contamination is thus effectively prevented. canners 

Sled Ham.— Until 1030 with few exceptions Amencan from 

pre-cooked cured hauls before canning. Canned hams " 1 P he UnUe d 
European countries prior to that time became very P 0 ^™-^ 

States. Tlie principal difference in the P r ° cc “ 1 j'B E n3 did not pre- 
ham and the European canned ham was that the ^European 

cook thehambeforeplacmgit in the can. Theonlj cooking ; „f the 

canned ham received was that resulting from the heat £ of canned 
ham sealed in the can. Since 1930 practically the eat re % olume o ice 
cooked hams prepared in the United Slates follows t • ; t after 

of placing an uncooked cured ham in the can and heat process g 

sealing it in the can. , , weet picU e 

Hams that are intended to be canned are cured K ,* h . . te J ; Dt o 
method using the quick curing process in which the pickle I ) the 

the arterial system of the ham. The amount of pick e 1 ,j ur ing 

ham is limited to that which will hold the gain mu eight of the toe5 

the curing process to not more than 8 per cent. The cured . j n a ll 

given a very little smoke as part of its preparation for canmnfr 
cases it is boned. The ham is skinned with a small a “ ou 5i °‘ e S “^ sub- 
times being left attached to the ham at its shank end. . , j, e can. 

cutaneous fat is also removed from the ham before it is I * neraturc 
The canned hams are heat processed in hot water to reach a PV not 

throughout the canned article of not lower than loO . an V the 

higher than 160°F. This degree of heat processing does not & irfin dy f 
canned ham against spoilage under all conditions of storage. - (t 
it must be held under refrigeration and its label bears the warn g 
able. Keep Under Refrigeration.” Attempts have been ma e ote ct 
canned cooked hams to a degree of heat processing adequate « * ^ 
them against spoilage under ordinary conditions of storage hu heat 

proved to be unsatisfactory due to the fact that the high degr ne d 

and the length of time required for heat penetration produces 
article that is not competitive with the one that is sold under t 
“Perishable” statement. _ . , moSt part 

Luncheon Meat.— This popular canned product is for Uie j 

prepared exclusively with chopped pork. Small amounts of chopper ^ at 
are sometimes mixed with the chopped pork, however, it is neces } 
the article consist predominantly of pork to give it desirable qua ^ 
juiciness and taste. The chopped meat is mixed with one of tne ^ 
mixtures consisting of salt, nitrate, nitrite, and sugar. »» a “* m j x j n g 
exceed 3 per cent of the total ingredients is used to facilitate tne j 
^ and distribution of the curing materials uniformly throughout the c p 
4 product. Flavorings and spices are also added to the mixture. 
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The mixing of the chopped meat and the added ingredients is usually 
done under vacuum for the purpose of excluding any air that might other- 
wise be trapped in the product during its mixing. This properly prepares 
the mixture for canning since it is not pre-cooked prior to canning and 
the exhausting of the canned product prior to closure is performed in the 
vacuum chamber of the closing machine. The pull of the vacuum on the 
canned product is so transitory at this point that any air which might be 
trapped in the product would not be exhausted from it. 

Luncheon meat is processed in a variety of container sizes. Those sizes 
that are displayed on shelves in the retail stores and exposed to room 
temperature are heat processed to a degree that accomplishes commercial 
sterility. These sizes range from the popular 12-ounce container to the 
3-pound size. The larger sizes ranging from 3 to G pounds are not heat 
processed to a degree that would make them stable under ordinary atmos- 
pheric conditions. These sizes are labeled with the warning statement 
“Perishable, Keep Under Refrigeration/’ and are kept under refrigeration 
during their handling incident to retail distribution. 

Corned Beef Hash.— This canned product consists of a mixture of diced 
potatoes, chopped corned beef, onions and flavoring materials such as 
spices and spice extractives. The chopped corned beef consists of at least 
35 per cent of the total ingredients computed on the weight of the cooked 
and trimmed meat. The cooked meat represents 70 per cent by weight 
of the uncooked meat used. 

Generally, the ingredients are mixed and heated thoroughly in a cooking 
kettle and the cans are filled with the hot mixture. Thermal exhaustion 
of the air in the product and the can usually precedes closure. 

Chili Con Carne and Chili Con Came With Beans.— Chili con came consists 
of a mixture of chopped meat and a thick gravy highly seasoned with 
chili peppers. The meat consists of 40 per cent of the total ingredients 
computed on the weight of the fresh meat used. Chili coil carne witli 
beans is a mixture of beans, chopped meat and gravy, with the meat making 
up 25 per cent of the total ingredients also computed on the weight of the 
fresh meat. In both cases the mixture may contain up to S per cent 
individually or collectively of cereal or soya flour. These products are 
made by mixing the ingredients in a cooking kettle where they are heated 
thoroughly and the hot mixture is placed in the can. Thermal exhaustion 
is relied upon preparatory to closure. 

Stews.— Beef stew and Iamb stew are the stews usually canned by meat 
packers. They contain not less than 25 per cent of meat computed on the 
weight of the fresh meat and the other ingredients are those usual to 
stews such as a variety of vegetables and gravy. The mixture is heated 
thoroughly in a cooking kettle and it is filled hot into the can. Thermal 
exhaustion precedes closure. 

Deviled Ham.— This is canned finely chopped ham that has spreading 
consistency. Cured hams are cooked and chopped and the finely chopped 
meat is mixed with spices. The hot mixture is filled in the can and thermal 
exhaustion is relied upon prior to closure. The canned product does not 
contain any more moisture than is normal to fresh ham and the fat content 
is limited to 35 per cent. 
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Tamales.— These are canned cither i" sanee “ “ ^ith a wS's 

lie tamale is formed by enclosing a center o oa , j ; pjrchmcnt 
cornmeal mush. The tannde is then tamales 

rapper or a clean comlmsk. The meat content « « ^ ^ ta ,„ 3lci 
notdess than 20 per cent of the total content of dm ^ ^ the bot 
re packed upright in the can and the can usually pa~f 

ance or hot salt solution Before ch»ure the i M ed ™ ^ 

hrough a heated chamber for the purpose of sub^t ng We K 

hemvil exhaustion after which it passes through the C10s "0 | This 

liver Products.— Liver spread is the one most commonly “Sharing a 
iroduct contains at least 30 per cent “J LXt T j mixture is prepared 
SffiKX ^S^S.’SfSn Closure foil lores thermal 

exhaustion. cn-mhetti, meat balls 

Spaghetti With Meat Balls and Sauce -The cooked spa* e . ^ 

and sauce are fillcrl separately into the can Tiro amounto^ ^ ^ 
constitutes not less than 12 per cent of tie o ba u 3 are usually 

is computed on the u eight of the freshn ?^V or collectively of farinaceous 
prepared with not more than 12 per cent singly or collKtl . ^ „. hen lt 

material, soya flour and dried skim milk. The sauce ^ ompon ents. 
is added to the can covering the spaghetti and meat *. where 
The filled can is then usually passed through a heated 
thermal exhaustion is completed before closure. „,i, ic ts m0 st com- 

Sausage- Viennas and frankfurters are thesau^gp y. product- 
monly canned. The 4-ounce can of viennas is the most famm p ^ 
Frankfurters are usually canned in the l_-ounce size. Th : the statement 

are usuaUy canned in a light brine which is not ond frank- 

of the quantity of contents on the l»beL h , m Lved under a 

furters are prepared for canning the ingredients are usua Usua Uy the 
vacuum so that all voids are eliminated from the product^ , ^ ^ 
viennas are not linked but are cut in section* just large en ga ^ and 
can. Each can is packed snugly with the particdarsau^gP^ betwe en 
a hot fight brine solution is poured in the can to fill up the sp ^ 

the sausages and between the sausages and the container. 1 h clo5ure . 
pass through a heated chamber to effect a thermal exhaust pn t 

The processing of canned viennas and canned frankfurters . b y 

careful controls since the sausage as it is removed from tne , Jcb 

the consumer must meet the moisture requirement for sausag ^ 

permitted to be not more than 10 per cent of moisture m T ® s .^L essar j- f 
normal to the ingredients used in prepanng die product. ^ -ausage 
therefore, to strike a balance between the moisture content ol tn 
as it is placed in the can and the moisture that the sausage win P ^ 
from the packing fluid added to the sausage at the time of c ? I “ u ° g b un- 
balance can be maintained within the limits for permitted moisture ^ 
ning a sausage of low moisture content and packing it snugly in - n 
so that the amount of packing fluid necessary to fill the empt> spa«- 
the can will be reduced to a minimum. . . i 

Rendering.- Lard. — Pork fats used in the manufacture ot -ttnent 
principally from the slaughtering department and from the e P 
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where the chilled pork carcasses are cut up into their commercial parts. 
Fats from the slaughtering department are usually called killing fats or hot 
fats and those produced in the carcass cutting department are called cutting 
fats. The principal killing fats are leaf, ruffle, caul, ham facings, and head 
fat. The cutting fats are principally back fat, shoulder fat, belly trim- 
mings, clear plates, and leaf lard scraps. The fats from different parts of 
the hog carcass have different degrees of hardness. The fats from the back 
and around the loin are relatively soft while those from the inside of the 
animal, such as the leaf, caul, and ruffle, are harder. For example, some 
of the cutting fats have a titer as low as 36 °C. whereas the leaf fat may 
run as high as 41 °C. Hardness of the fats also varies with the feed the 
animal had received. Fats from hogs fed on peanuts, soy beans, and 
garbage are much softer than fats from hogs fed on corn. 

Cutting fats are sometimes stored for a short period of time in trucks 
under refrigeration between their removal from the carcass in the cutting 
department and the time they are placed in the rendering equipment. 
Killing fats on the other hand cannot be held safely for even a short period 
because they retain the body heat as they are accumulated in the slaughter- 
ing department. Their temperature is ideal for enzymatic action to progress 
in the cellular tissues of the fat as well as for bacterial growth, and unless 
they are promptly chilled or heated^ to temperatures beyond 160 °F., 
decomposition will set in rapidly. Killing fats, therefore, are removed 
promptly from the slaughtering department to the rendering equipment 
where their temperature is quickly raised above the danger point. 

Refining .— Some lard is refined by what is called the caustic method. 
The lard to be treated is heated to a temperature of 120°F. and sufficient 
caustic soda solution is added to neutralize completely the free fatty acid 
in the lard and in addition sufficient to equal .01 per cent of the weight of 
the lard to be refined. The lard and the caustic soda solution are thoroughly 
mixed and the temperature is raised slowly to around 145 °F. The heating 
and agitation are stopped at this point and the lard is permitted to settle. 
After settling the clear supernatant lard is decanted off and filtered. The 
refined lard is not only lower in acidity but its smoke point is raised and 
it has a lighter color. Lard is also sometimes bleached as part of the refining 
process through the action of decolorizing agents such as diatomaceous earth 
and activated carbon. The lard to be bleached is heated to a temperature 
of 160° to 180°F. The decolorizing agents are then added and mixed 
thoroughly. However, they are not left in contact with the lard over 
fifteen minutes because they may impair the flavor of the lard if given a 
long exposure. The mixture is therefore pumped as quickly as possible 
through a filter press which removes the decolorizing agents. The lard is 
recirculated through the filter press until it becomes perfectly clear when 
it passes to a lard roll or some other type of equipment that will chill it 
rapidly. 

Large quantities of lard must be stored from time to time and this is 
commonly done in tierces or in tanks. The storage tanks are sometimes 
equipped with refrigeration coils. When it is probable that the lard will 
be stored for a considerable period of time it is usually stored as the prime 
steam unrefined product. This class of lard has been found to possess the 
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best keeping qualities, and the - iTbe^e 

'Themott important point in connection "' ith T ^ e fl 5 ‘““^ n d Jotor^e 
it must be free from moisture and nnpunt.es. The «ator aw ^ be 
lard should be of prime quality. The storage jta t protected 

clean. Another factor of importance is that the lard ” us ' tempe r- 
froin contact with moisture while it is being store . * , ] ar d 

5 Ksa-csar riassS 6 * 4 - - 

leaf fat. Fresh back fat is also used in the rendmn of neut » ^ from 
its quality is sometimes identified as No. 2. As the eat iai here 

the carcass on the killing floor it is removed immediately to a cod 
it is spread out and chilled at freezer temperatures fo - appro ^ 
twenty-four hours. The chilled leaf at is then run through a 
dropped into the water jacketed melting kettle. The kettle J ^ but 
with an agitator which not on y tends to emulsify ha d j h e heating 
circulates it against the heated sides of the hot water jacket rais «i 

of the agitated material continues until the product in the kett i ^ ^ 
to about 126”F. where it is held until there is a complete separa . yjpg 
cellular fiber and the melted fat. This separation is aided by P ^ 
very fine salt from time to time over the surface of the material ^ 
agitator is stopped and raised completely out of the ke *f!f “ “ sture and 
clear lard shows signs of separating from the tissue. The “ . boD ed 
cellular tissue settle to the bottom of the tack and the clear hud £ure of 
off. The clear neutral lard is filtered, allowed to cool to a temp* ^ ^ 
about 118°F. and filled into barrels. The fihed barrels are P ^ t0 

temperature of about 7o°F. for twenty-four hours and then t , t0 

a temperature of about 50”F. At this temperature the lard is all 
grain for at least three days. pressure. 

Prime Steam Lard.— The fats are rendered in closed tanks P . #n j 

Live steam at about 40 to 55 pounds pressure is turned into tne t ^ 
the cooking is continued until the fat is completely separated 1 


cellular tissue. . i ...jtbin 

The fats to be rendered are dumped into the tank until it is u J ere d. 
2 feet of the top. Sometimes this fat is parboiled before it is re ”, . ^ j 3 
This is done in the tank by covering the fat with boiling water w 
said to remove blood and other objectionable materials. T.he 
for parboiling is drawn off and sufficient water is again^ added to co' ^ 
fat. The tank is sealed and steam is injected directly into the con e ^ , g 
the tank until die desired steam pressure in the tank is attained. 
necessary to vent the air completely from the tank before sealing '^y^en 
pleted so that the maximum rendering temperature will be reached. 3 
rendering is completed the lard is drawn off from the rendering ta . ^ 
separating tank- In this tank any cooking water which may have rem „ j c 
in the lard b settled out. Every effort is made to remove every P°~ 
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bit of cooking water from the lard because it contains nitrogenous material 
that will readily decompose and sour the lard. After settling, the lard 
is pumped to the receiving tank where it is heated moderately to drive 
off any remaining moisture. After being thoroughly dried the prime steam 
lard is ready to be pumped to the refinery or for storage prior to refining. 

Dry Rendered Lard .— The fats are rendered in a horizontal tank that is 
steam jacketed. The contents of the tank are agitated by arms or paddies 
rotating on a horizontal axis extending the length of the tank. The charging 
opening of the tank is equipped with a tight-fitting cover which in some 
cases is fitted with bolts that permit sealing the tank tightly to allow for 
building up considerable steam pressure inside the tank during the initial 
stages of tlie rendering process. This steam is produced from the moisture 
that is expelled from the fatty tissue during its rendering. Whether or 
not die tank is equipped for the generation of the steam pressure, the ren- 
dering is completed at atmospheric pressure or negative pressure depending 
on whether the tank is equipped with a condenser for the drawing off of 
the vapors under vacuum. The separation of the fat from the cellular 
tissues is complete after the moisture has virtually been exhausted from 
the contents of the tank. In order that the color and quality of the ren- 
dered lard is not adversely affected by overprocessing, it is necessary to 
determine the end point of the cook very accurately. This is usually 
determined by the character of the tissue residue which when die rendering 
is completed has a sandy feel. 

Open Kettle Rendered Lard . — Rendering of fats in a large open kettle 
over a fire was one of the earliest methods of commercial rendering and is 
employed by many farmers who render fats for dieir own use. The open 
kettle is still used commercially to a limited extent, however, the heat is 
applied to render the fat by a steam jacket surrounding the sides and bot- 
tom of the kettle. Usually the fat is hashed before it is placed in the kettle 
and usually the hashed fat is stirred mechanically so that the heat is 
distributed uniformly throughout it. As die rendering progresses, the 
moisture in the material is driven off in a cloud of steam. The rendering 
continues until all the moisture is driven off and the rendered fat has 
separated from the cellular tissues which take on the character of light 
brown, dry cracklings. At this point the lard is separated from the crack- 
lings either by settling it in the rendering tank or by drawing die contents 
of the rendering tank off into a receiving tank. If the settling is done in 
the rendering tank, it is facilitated by sprinkling fine salt over the surface 
of the lard which hastens the precipitation of the cellular tissue. After 
this the lard is drawn off and filtered. 

Where die contents of the rendering tank are drawn off to a receiving 
tank the lard passes through perforated strainers to strain out the crack- 
lings and the lard is then filtered and runs into die storage tank. The 
residual rendered fat is removed from the cracklings by pressure. 

Lard Flakes .— These are produced by hydrogenating lard using the 
sanic_ process as that employed for hardening vegetable oils. The 
lard is heated to a temperature well above 200°F. and the hydrogen 
gas is bubbled through it in the presence of a catalyst. The degree 
of hardness imparted to the lard can be controlled by limiting 
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caused by a natural blue pigment in the fats and does not indicate any 
spoilage or deterioration which can be prevented. In fact, it may be 
regarded as an indication of careful rendering as it is seldom seen in an 
over-cooked lard and never seen in lard from old or poorly-handled fats. 

Blue color can be eliminated only by bleaching with fuller’s earth. It is 
removed readily by that process but is not affected by activated carbon 
bleaching. The amount of fuller’s earth used should be small as blue 
coloring bleaches easily and any bleaching process tends to lower stability 
of the lard. 

Rendered Pork Fat.— This category of rendered fat derived from fatty 
pork tissue was recognized in the 1930’s by the U. S. Department of 
Agriculture. The Department examined into the practices of the American 
meat packing industry in its production of edible rendered fat from a 
great variety of edible fatty tissue derived from the pork carcass. It was 
recognized that all of the fatty tissue used in the process was edible in char- 
acter, however, a question was raised as to whether it produced on rendering 
a fat that might properly be identified as lard. It was decided that there 
is sufficient difference between the fat rendered from uncured killing and 
cutting fats and that rendered from cured fats, organs, bones, detached skin, 
ears, tails, large blood vessels, skimmings, settlings, pressings and the 
like, to justify distinguishing between these two classes of rendered fat. 
It was decided that the term “lard” would be appropriate for the former 
and the term “rendered pork fat” appropriate for the latter. Except for 
the kind of fat used in the rendering process, the preparation of lard and 
rendered pork fat is quite similar. The processes usually employed are 
steam rendering and dry rendering. 

Edible Tallow.— Killing and cutting fats derived from beef and lamb or 
mutton carcasses are the materials most commonly rendered in the produc- 
tion of edible tallow. In plants that produce oleo stock, the incompletely 
rendered residual fatty tissue from this operation is also used in the produc- 
tion of edible tallow. Steam rendering and dry rendering are the processes 
employed and the fat is separated from cellular tissues at a relatively high 
temperature. In the steam rendering process the rendering is done under 
40 to 50 pounds of steam pressure and in the dry rendering process the 
temperature is well over 200 °F. Edible tallow is a comparatively hard fat 
and is usually blended with vegetable oils in the manufacture of shortening. 

Shortening. — Shortening Composed of Vegetable and Animal Fats.— 
Combinations of vegetable and animal fats have been popular as shorten- 
ings for many years. A standard formula consists of approximately 80 
per cent of vegetable oil and 20 per cent of edible tallow or oleo stearine. 
Various combinations of fats are used. In recent years rendered pork fat 
has been used rather extensively in this class of shortening. 

Shortening Composed of Lard. — With the popularizing of a hardened, 
stable, bland vegetable oil product of high shortening value, it became 
more and more difficult for the meat packing industry to move lard into 
consumption at volume and price levels consistent with production volume 
and cost. To meet this competition the meat packing industry developed 
a shortening made of lard that possesses physical characteristics comparable 
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caused by a natural blue pigment in the fats and does not indicate any 
spoilage or deterioration which can be prevented. In fact, it may be 
regarded as an indication of careful rendering as it is seldom seen in an 
over-cooked lard and never seen in lard from old or poorly-handled fats. 

Blue color can be eliminated only by bleaching with fuller’s earth. It is 
removed readily by that process but is not affected by activated carbon 
bleaching. The amount of fuller’s earth used should be small as blue 
coloring bleaches easily and any bleaching process tends to lower stability 
of the lard. 

Rendered Pork Fat.— This category of rendered fat derived from fatty 
pork tissue was recognized in the 1930’s by the U. S. Department of 
Agriculture. The Department examined into the practices of the American 
meat packing industry in its production of edible rendered fat from a 
great variety of edible fatty tissue derived from the pork carcass. It was 
recognized that all of the fatty tissue used in the process was edible in char- 
acter, however, a question was raised as to whether it produced on rendering 
a fat that might properly be identified as lard. It was decided that there 
is sufficient difference between the fat rendered from uncured killing and 
cutting fats and that rendered from cured fats, organs, bones, detached skin, 
ears, tails, large blood vessels, skimmings, settlings, pressings and the 
like, to justify distinguishing between these two classes of rendered fat. 
It was decided that the term "lard” would be appropriate for the former 
and the term “rendered pork fat” appropriate for the latter. Except for 
the kind of fat used in the rendering process, the preparation of lard and 
rendered pork fat is quite similar. The processes usually employed are 
steam rendering and dry rendering. 

Edible Tallow.— Killing and cutting fats derived from beef and lamb or 
mutton carcasses are the materials most commonly rendered in the produc- 
tion of edible tallow. In plants that produce oleo stock, the incompletely 
rendered residual fatty tissue from this operation is also used in the produc- 
tion of edible tallow. Steam rendering and dry rendering are the processes 
employed and the fat is separated from cellular tissues at a relatively high 
temperature. In the steam rendering process the rendering is done under 
10 to 50 pounds of steam pressure and in the dry rendering process the 
temperature is well over 200 °F. Edible tallow is a comparatively hard fat 
and is usually blended with vegetable oils in the manufacture of shortening. 

Shortening. — Shortening Composed of Vegetable and Animal Fats.— 
Combinations of vegetable and animal fats have been popular as shorten- 
mgs for many years. A standard formula consists of approximately SO 
per cent of vegetable oil and 20 per cent of edible tallow or oleo stcarine. 

^ arums combinations of fats arc used. In recent years rendered |>ork fat 
bus been used rather extensively in this class of shortening. 

Shortening Composed of Lard.— With the popularizing of a hardened, 
stable, bland vegetable oil product of high shortening value, it became 
more and 'inure difficult for the meat packing industry to move lard into 
consumption at volume ami price levels consistent with production volume 
and tx»t. To meet this competition the meat tucking industry developed 
a shortening made of lard that jkjsscsscs physical cluiracteristics comjunible 
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chilling the warm mixture of melted fat and milk. This is sometimes 
done by bringing the mixture into contact with cold water. 

Other ingredients which may be used in the manufacture of oleomargarine 
but which if used do not result in lowering the fat content below 80 per 
cent, are artificial coloring, sodium benzoate, benzoic acid, vitamin A, 
vitamin D, artificial flavoring diacetyl, lecithin, mono-glycerides, di- 
glycerides, sodium sulfo-acetate, butter, and salt. The sodium benzoate 
or benzoic acid does not exceed .01 per cent of the weight of the finished 
product. The vitamin A is added as fish liver oil or as a concentrate of 
vitamin A from fish liver oil (with any accompanying vitamin D or with 
or without added vitamin D concentrate) in such quantity that the fin- 
ished oleomargarine contains not less than 9,000 U. S. P. units of vitamin 
A per pound. Lecithin, mono-glycerides, diglycerides, and sodium sulfo- 
acetate are limited to not more than 0.05 per cent of the weight of the 
finished oleomargarine whether used individually or in combination. 
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11 

MEAT GRADING 

Purposes of a Grade Standardization and Its Application to Livestock an^ 
Meats. — Class and grade standards for livestock and meats have for * 
primary purpose the establishment of a system of equitably dividing 
normal quality range of a given kind of livestock or meat into smaller un 
groups having similar specific uses as an aid to satisfactory' sale and pure * 

The success of any such standard for livestock and meats depends on 
adoption and universal use by the industry. The guiding prinop e 
drawing up grade specifications is that they are sound, practical, a 
factual. The purpose of specifications is not to emphasize or to stimu a 
a stricter requirement for the different grades, but to spell out, . as . 
illustration and description, the requirements in terms of extrinsic a 
intrinsic characteristics that all may understand. , 

Efficient and intelligent production and marketing of livestock an^ 
merchandizing of meat are dependent on a knowledge of consumer prete - 
ence for quality as identified by grades or some sort of system of segrega^ 
tion applied to the total range of quality. Hence, an understanding s 
consumer demand is necessary in order to provide producers with a guio 
to enable them to meet that demand. 

Any system of grade standards implies some form of division of the rang 
of quality and other essential characteristics based on factors common 
all the units represented in the range. The groupings or grades are no 
made on a quantity distribution of the class but are based entirely on 
factors that determine the sum total of the characteristics that distinguis 
one group from another. 

Grade designations then are terms that represent certain fixed degre^ 
of excellence within the range for the purposes of economical and i° tc ' 
ligent marketing. The number of grades in each class of meat or livestoc 
is dependent upon the extremities in the quality range and on the number 
of distinct groups which can be accurately and readily identified by nx 
and definite economic meaning and which covers or represents a minimm® 
variation in the essential facts which distinguish one group from another* 
Grades, therefore, presuppose definite specifications which are thorough J 
understood by buyer and seller and which are universally interpreted arm 
applied in a consistent manner. 

To lie of any value from a practical standpoint any scheme of dassi/>m£ 
and grading should fit the needs of the interest which it is designed t° 
-■erAe It must strengthen the desirable features and unify the tra e 
practices by eliminating differences between markets. This is most efu*" 
ti\els accomplished through the adoption and use of grade terms wi 1 
UM) 
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definite meaning that is generally understood. Grade descriptions must 
be concise, specific, and easily understood. No grade standard will receive 
widespread use that fails to meet these requirements nor increase the 
efficiency of the distribution and marketing of any commodity. 

Livestock and the meat obtained therefrom is a most complex com- 
modity varying widely in quality, weighty and many other essential 
factors. Each specification presents a specific problem for the reason 
that the meat from different species is not wholly interchangeable as 
to consumer preference. Furthermore, farmers are not always able to 
produce the animals in the quantity and of the quality indicated by relative 
consumer demand for the different kinds and grades of meat. 

■While the consumer is considered an independent variable in establishing 
standards, it is apparent that the farmer is confronted with problems 
involving production that are at times incompatible with consumer de- 
mands. The producer is adventurous, often exploring possible departures 
from the orthodox procedures in production and marketing of his animals. 
Consumers likewise often get reckless with their food dollar by purchases 
of new products of unestablished quality or brand. These practices tend 
to prevent a concentration around any established grade segregation and 
the so-called liners between grades represent as large a proportion of the 
specific population as the typical examples of the grade. 

The principle of the grading system lends encouragement to this situation 
when representatives of the grade having the minimum requirements will 
command as much or more consideration than those having the maximum 
qualifications of a grade. The continual efforts on the part of the consumer 
to select meat of a given grade with the greatest proportion of lean to 
bone and trimmable fat, together with a strong perference for smaller cuts, 
are having their effect on some ranchers as to the kind of cattle to breed and 
raise and upon the Corn Belt feeder as to the weight and degree of fatness 
that provides the popular beef. 

Historical.— The course of events that led to the establishment of the 
Federal meat grading service parallels the development of the livestock 
and meat industry of tins nation. No other country has anything that 
closely matches it, for the reason that meat production in this country 
has never been closely geared to a meat export trade or to the preponderant 
production of any one particular commodity to the detriment of other 
kinds of meat. The chief outlets for the meat production of the United 
States have been our own domestic markets. The particular quality or 
brand of meat consumed has been markedly influenced by the general 
economic conditions of tlie country and by the changes in status and types 
of employment of the people. Of special significance is the fact that the 
changes called improvements are directly associated with and have been 
contributory to the constant improvement in the standard of living of the 
American people. 

Back in the days when Mr. J. Ogden Armour and Mr. G. F. Swift, two 
New F.uglaml Yankees, ami others started in the meat business, slaughter- 
ing of cattle and the selling of the meat were almost entirely local enter- 
prises. The so-called butcher bought his meat on the hoof, slaughtered it 
and retailed the meat. He was packer, distributor, tran>j>orter, and retailer 
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of all that which he slaughtered. The meat was passed over the block 
with no particular designation as to the quality. In those days beef was 
beef. Beef grading if conceived in those early days was restricted to 
those considerations that reflected differences in dressing percentage, com- 
monly referred to in these times as yields. . , , 

There were two fundamental reasons why grading as it is practiced today 
was not actually important in earlier merchandizing practices: 

1) The kinds of cattle in any particular area or locality were P re * J' 

much the same with respect to type. The degree of fatness varied wii 
the season, the availability of feed, and price relationship between feed 
and cattle. So-called stall feeding was practiced sparingly, consequently 
the fatness of the cattle was determined very largely by the supply o! 
grasses and other roughages. ^ . , 

2) Transportation was slow, precarious and restricted largely to loca 

movements. Hence, the butcher depended upon local supplies of cattle 
for his beef. Consumers became thoroughly familiar with the quality 
of beef handled by their local butcher, which of necessity was pretty 
much the same, and changed only with the seasons and abundance of feed 
naturally provided. . 

The population multiplied and it spread from East to West. Likewise, 
the meat business expanded not altogether through the process of " ss '°^ 
in which additional small butcher shops continued to be established bu 
rather by consolidation and enlargement through development of slaughter- 
ing plants which relieved the retailer of the necessity of operating his own 
slaughtering plant. The slaughterers and the consumers tended to become 
more widely separated. The slaughtering of livestock moved toward the 
areas of production and the population tended to congregate around the 
areas of industrial development. Thus the focal points of meat supplies and 
consumption drifted wider and wider apart, the speed and distance being 
controlled by the development of transportation facilities and the develop- 
ment and expansion of livestock production. 

The local butcher business was converted from a single independent 
business to one more complex in which he became dependent upon some 
central slaughtering plant for his meat supplies. Movement of meat is m 
refrigerated cars, consisting of large quantities, far in excess of the amount 
that could be handled immediately by the individual retailer. A midu' e 
man, the wholesaler, was created, one who took over the function of buying 
in large lots from the slaughterer or the packer and of selling in small lots 
to the individual retailers. Due to economic expediency wholesalers tended 
to situate themselves in the vicinity of the retailer areas. 

Thus another com plenty was introduced into the marketing processes 
which made it impractical for the wholesaler to personally examine and 
select the meat he purchased prior to the arrival at his place of business. 
Furthermore, the retailer found it increasingly burdensome on his time to 
personally examine and select his meat prior to purchase. The problem 
of purchasing uniform kinds and quality of meat was greatly accentuated 
by improvements in the breeding and management of livestock on the fatnj 
and ranches, which, for a time, had the effect of widening the range 0 ' 
quality. Hence the need for some practical means of describing quality 
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as a substitute for presale examination of the meat led to the use of numer- 
ous descriptive terms having some quality significance. 

The first approach to the problem was the identification of beef with 
the geographical origin of the cattle. In some parts of the country this 
practice is followed even today. The Southeast continues to feature West- 
ern Beef and Iv. C. Beef. Such references as Range Cattle, Cornbelt 
Cattle, Native, and others are still used to signify or imply a particular 
quality of beef. 

As production of livestock took on the role of high specialization in meat 
production and felt the influence of superior breeding and skilled manage- 
ment in the feedlots, such terms became practically meaningless. Other 
means of segregation became necessary in order to depict the narrow er 
ranges of quality. To meet this demand such terms as Choice, Good, and 
Medium, and Western or Native came into common use by the trade. 
Just recently, a new term “genuine fed”, inferring fattened on grain, 
has been proposed. Like many of the other designations intended to 
imply differences in characteristics of meat, “genuine fed offers no tangi- 
ble way of distinguishing the meat from grain fed animals as different from 

some similar in characteristics but not grain fed. . 

Cattle and sheep are so improved in accordance with the single objective 
of meat production that when fed in the Cornbelt for varying periods of 
time they lose much or all of the characteristics that identified them w ith 
the point of origin. Notwithstanding the marked development of the live- 
stock industry toward a single standard, many of the original terms remain 
in usage even though they furnish no dependable reference to the quality 
of the meat. . 

As the meat industry expanded, the problems of identifying quality 
became more and more complicated since every handler was attempting 
to use a nomenclature of terms largely of his own choosing but which did 
not necessarilv coincide with those of others engaged in similar business. 
Meanwhile the cattle producer and the sheep producer were forging ahead 
with an intensive program of improving their animals through the use. of 
superior breeding stock and application of scientific methods in feeding 
and management only to run hcad’on w ith the confused and baflled 
consumer who was unable to recognize with confidence the improved and 
better meats from the other kinds due to the maze of terms employed by 
packers and wholesalers in identifying difference in quality of meat. 
Demand for uniform standards for meat grades rapidly developed through- 
out the livestock ami meat industry as well :is the consuming public. The 
demand was manifested through complaints from individuals and various 
organizations over a period of years.. Consumers in all sections were 
continually Ixdttg disappointed by their meat purchases and demanded 
some means by which they could determine high grade meat from the lower 
grades. 

The lack of uniform standards had caused much misunderstanding, 
confusion, suspicion, ami in some cases material 1 o\m.*>, ami every instance 
tended to pressure for the adoption of uniform national grade standards. 

Tlu* first attempt to develop a uniform standard Using grade terms 
nationally understood was undertaken in 1902 by the Agricultural Kxprr- 
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provided the basis upon swu. f thc c l iVSS es and graues « 

culture in 1910 set up ^uve “Undar^ ^ B f These 

beef and for the preparation of * Bulletin 124G, the first of the gr 

were published in 1924 of Agriculture. In 

these sUnd'Sds ter'e cmWicd the fundamental principles of mca gra. 

first used in market nws reporting «ork ding f mc at «s 

Federal Meat Grading J^partment of Agriculture in 10-3 

first inaugurated by the United Starts 0 P rt for thc emergency 

as a special service to the United States bliipl g . difficulties en- 
flect and other United States “'™^alte of Lf. During the next t«» 

meat dealers, chain stores and otliere about two years a senes 

After the grading service had function ^ frora the trade, enti 

was the general consensus that universal standards 0 

but considerable doubt was erpresse > t - crea ted widespread 

uniform application of such standards. ® t tra de, especial 

interest among the producers of »»> g taken forthwith 

those producers handling high grade cattle, bteps we t tow ard 

by these producers to organize and support a f dards (or both 
the adoption and extensive use of uniform offici breeders 

livestock and meat. . The firm com™ bur to the < ™, oim ^ 0 n o 

an^orgatfization— Th^Bette^Beef^Assoclatfon— for the specific purpose of 

to supervise the grading and gradestampmgofbeef 3 ro ducers and 

some satisfactory agreement could be reached between p 

^At'the end of the year a conference was called by t he ^“ et “ lans ° were 
National Live Stock and Meat Board at which time definite P^ 
formulated for the development of the f adl ”? 5 '^ 1C . jading and 

mined for inaugurating the service. Accordingly, the be «™e Unite d 
stamping service was officially inaugurated on May 2, lJ4i, nj 
States Department of Agriculture. , - ^ that only 

4Vhen the grading service was first installed it was agr of , b e 

Prime and Choice beef would be grade stamped Before th 
Erst year the demand for graded meat had dev eloped to m had 

the grade Good was added and within five years the grading pi ^ lete 
to be further extended to identify steers, heifers, and cows with 
schedule of grades. , j.._: n£r the firs 1 

The grading program made a very substantial £ r ? wtl \ , « . was 

ve vears despite numerous handicaps. Much educational work 
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performed by organizations favorable to the program to acquaint potential 
users of graded meat with the benefits to be derived from grading. This 
phase of the program was planned and directed by the Better Beef Associa- 
tion and the National Live Stock and Meat Board. The distribution of 
effective information by these two organizations created an enormous 
consumer demand for grade labeled, high quality beef, with the result 
that many opponents among the wholesale trade joined the supporters 
of the service in making graded beef available to the consumer, thus giving 
assurance that the grading program was fundamentally sound and practical. 
Its future success rests largely with two major accomplishments, neither 
of which has as yet been entirely mastered. This refers to the development 
of a grade standard in which the human element plays a minor role in 
determining the grade and, secondly, an objective measure of the factors 
that determine the grade in a manner intelligible to the retailer and 
consumer. 

Three primary factors involving all the characteristics of the beef carcass 
are carefully considered in developing grade standards. They are conforma- 
tion or shape, finish or degree of fatness, and quality. 

The grades of meat are determined almost exclusively upon the exterior 
physical characteristics. While it may be true they are indicative of the 
relative acceptability of the meat, such limited considerations are not 
always dependable. The characteristics that are responsible for quality 
often are not discernible by the consumer. Many are aware of the impor- 
tance of ageing in the development of flavor and tenderness but few can 
determine by examination whether or not the meat has been properly and 
adequately subjected to the process. 

The extent to which marbling should be allowed to replace exterior fat 
as a consideration of finish in determining grade needs careful study. 
Incidentally marbling is a characteristic that can be quantitatively meas- 
ured and charted, according to grade by weight and age. The matter of 
age in animals and its influence on grade has never been satisfactorily 
determined. The degree to which ripening of meat will compensate for 
age is another consideration that needs study. 

The grading of all meat is performed in accordance with some standard, 
whether expressed in the form of written specifications or in accordance 
with {mints of view developed during the course of experience. Other 
characteristics inherent in meat or developed after processing may have 
a profound influence upon the nutritive qualities, as well as the edibility 
of the meat. None of these characteristics is considered in the determina- 
tion of the grade of meat except insofar as they may he associated with 
certain of the physically apparent characteristics observed in formulating a 
decision as to the appropriate grade. 

^ The actual performance of grading service is confronted with two prin- 
cipal problems; one, the establishment and maintaining of consistent inter- 
pretation and application of the gnide standard by the individual grader, 
and two, getting all the graders to apply the standards uniformly. 

The difficulties in the first case emanate in large measure from the 
individual grader in the application of his own system of grading. He. of 
necessity, must draw continually on his experience which in turn was 




MEAT GRABIXG 

obtained under tl.e direction oi : some private j"“l Standard 

encountered in determining the ioui | y gained which, 

obviously tend to be solved m light to p t ^ M , Men 

in many cases, is at variance w th ,; l r e of t en required to'adjinit the 
Grading Service. Much tune t “ ml " B I1 ;fc rl n methrJd and procedure of 
performance of a group of graders t« 1 ^ uiuJcrtakcn| i t is neccssarv 
grade analyses. But before such . • ‘ demonstrate the interpreta- 

that all the teachers are m agreement ai everv grader »s 

grading service are grouped in small “'*« ^ signed a grader 
require the services of C to -0 graders- k out „ ril din B schedules or 

supervisor whose principal duty it » * f j un if or imtv in 

itineraries for the graders and to , maintain consist. his entire time 
the performance of the grading w or . jx ■ instructions as to the 

with his graders revnew-mg their work and gi^ to discuss 

demonstrations to intcreste 

^TtTsnot sufficient to have each area grad^nsB^y, the^mnst^pp 
the standards uniformly with other areas .Thisis accomp ^ wb o 

inc areas under the direction and supervision oi a regions f h - cor - 
has as his main duty the development and “Xrds between the 

relation of consistency in the application °[J^ e , super visors and 

areas assigned to him. There are seven to discuss 

they constitute a committee frequently ca ' led into ,. erv j ce and par- 
the technical and administrative phases of the gradi g dura- 

timilarly to participate in a correlation grad mg *|d <* ; n th e 
tion. Similar performances are conducted by regional s p 
areas of their respective regions. . ...... q UDe rvisor and bis 

Heading up the field organisation is the ^atlondS pe coun try 

supervisor assistants who travel the width and “canta tbat the 

checking the grading in the different regions and see 8^ There are 
standards are being uniformly applied on a Mtion^nd scaM ^ ^ 
other men stationed at strategic points who spend then en Dally 

ing the grading of beef shipped in from different ri ^“ e ”f prom ptly 

reports are made of their observations. Flagrant misgradl gs JP^. In 

reported by wire to the supervisor in whose area the error _ . C oni- 

tlns manner mistakes are properly and most effectively CO ^ wb icb 

plaints and appeals are also filed by financially interested P 
appropriate response is made, usually by Regional Supervisors,. meat 
Finallv, grade standards are considered an important part ttcr 

marketing system. Regardless of the supply or *ouU be 

ol quality differentiation is involved. Those differentiatio )ic ation. 
generally understood by the trade and capable of practical PP Ulen t 
Consumers are encouraged to eat more meat when assured , roe at 

quality with respect to what they believe they are buying. 
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merchandizing program must be founded on uniform standards universally 
applied and respected. 



. * lG - H9.— Meat grader applies the Federal grade stamp, USD A Choice, to a beef 
liindq uarter. Tliis purple stamp which is a harmless vegetable coloring identifies the 
quality of beef for packers, wholesalers, retailers and consumers. It appears on all 
wholesale cuts and meat retail cuts. Federal beef grades most used are Prime, Choice. 
t»oou. Commercial and Utility. Veal, calf, lamb and mutton are abo graded bv this 
non-compulsory Federal service. The round stamp to the left of the ribbon grade stamp 
indicates tljat the beef has been inspected for whoiesomeness. (USD A Photo). 


Poultry 

l’oultiy is grouped according to “kind" and “class.” “Kind” refers to 
the different species of poultry, such as chickens, turkeys, ducks, geese, 
guineas, and pigeons. 1 he kinds of poultry are divided into “classes” or 
groups w'liich are essentially of the same physical characteristics, such as 
tty eis or hens. The physical characteristics are associated with age and sex. 
i he kinds and classes of live, dressed, and ready- to-eook poultry listed 


in the U.S. Classes, Standards, and Grades are m general use m all S 

i'£Z h JTj 
=’ k5 "’ n " d flcx,b,e 

breastbone cartilage. i r fi inic lien" or “Cornish Game 

A special type defined as Hock t,,rm \ , . .. )I . c ;f lc ally defined to be a 
Hen” is included in tins class. Such P ceks ot age ) weighing not 

voung, immature chicken (usually fisc k . ; j, wa3 prepared from • 
more than 2 pounds rcady-tu-conk "«->!»' ■ . j , brct d s of chickens. 

Cornish chicken or a Cornish eight months o 

2. Roaster. -A roaster is a young elneken (usually un, h . text ured 

age), o! either sex, that is tender mealed with soft , , V ^ that ot a 
skin, and breastbone cartilage that is somewhat le 

broiler or fryer. , ..lii.'keii (usually under ten 

3. C'apon.-A capon is an unsexed male chickcu t th . te xtured 

months of age) that is tender ‘" rat ^ ' ^e.xed male birds, and they 
skin. The term “capon refers to surgically un d near the front 

will have a barely perceptible scar about 1 to l inel. in l S from *e 

of and paralleling the last two ribs on he nght sme r a 

incision made in the surgical remova of the r^roduci (suc h as 

chickens which have been chemically treated (commercially 

diethylstilbestrol) to simulate the results °' 0 S|y classed as broilers, 
known as caponettcs) are not unsexed and "sbps” or birds which 

fryers, roasters, or stags. The same would apply to slips 

have been incompletely caponized. i - ten months of age) 

4. Stag.- A stag is a male chicken (usually und t cons iderablc 

with coarse skin, somewhat toughened and darkened H I B j ntermed i 0 te con- 
hardening of the breastbone cartilage. Stags sho and a 

dition of fleshing and a degree of maturity between that 
cock or old rooster. . w .: nz chicken, or fowl, 

5. Uen, or Stewing Chicken, or fowl.-A hen, “'’“''l 8 ; ) wit h meat 

is a mature female chicken (usually more than ten “°" Me breastbone, 
less tender than that of a roaster and with a . " ^“mature male chicken, 

6. Cock, or Old Rooster. -A cock, or old rooster, is a mature brraitbonc . 
with coarse skin, toughened and darkened meat, and harden ^ .^^re 

Turkeys.- 1. Fryer or Roaster- A fryer, or roaster, } ^ teJK l e r 

“o . 111 Tonne lien Turkey.- A young hen turkey is » yo« S'le smooth- 

that in a turkey fryer or roaster. . ma ]e turkey’ 

3. Voung Tom Turkey.- A young tom turkey is a y oung j ia ble, 

(usually under eight months of age) that is tender meated , lia t less 

smooth-textured skin, and breastbone cartilage that is so 

flexible than that in a turkey fryer or roaster. ... (usually 

4. lien Turkey.- A hen turkey is a fully matured female turkey l 
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over ten months of age) tlisit is less tender ineated than a young’ hen turkey, 
has a hardened breastbone, and may have coarse-textured skin and patchy 
areas of surface fat. 

5. Tom Turkey.— X tom turkey is a mature male turkey (usually over 
ten months of age) with coarse skin, toughened flesh, and hardened breast- 
bone. 

FORM OF GRADE HARK 




Fia. 120. — Young tom turkey — “A” quality. 

Ducks.— - 1 . liroiler, or Fryer duckling.— X broiler duckling, or fryer 
duckling, is a young duck (usually under eight weeks of age), of either sex, 
that is tender ineated and has a soft bill and soft trachea. 

. “• Roaster Duckling. — A roaster duckling is a young duck (usually under 
sixteen weeks of age), of either sex, that is tender meated and has a bill 
that is not completely hardened and a trachea that is easily dented. 
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hardened bill, and Ik: of either sex, ■» lendcr 

- - — - bc ° f 

13 ‘ el 'ualS“or't)W C6-.-A — « » "> d r*~ "* * ° “ 

^aabiaayoaagpiffcoaofeitheraext.u.t.exra 

n ik ^‘A pigeon is a mature bird, of either sex, with eoarse r » 
are based on the following factors. ^ j.- |eihing . 

2. Feathering. £ DeV^e' of 'freedom from defects. _ 

mercially on the basis of lots. ^ p er mi t a tolerance for some 

th Sr^- grades nre named 

s§«f = mmsssz 

factors: 

1. Conformation. 

2. Fleshing. 

t The'degree of freedom from pinfeathers and eesPpal feathOT^ <J 
5. The degree of freedom from discolorations of the skin and tiesn, 
of blemishes and bruises of the skin and flesh. 

0 The degree of freedom from freezer bum. . , a nd 

Sizing 6 Poultry. —Poultry' to be marketed effectively must bc^d ^ 
packaged within weight ranges which are uniform reflect the 
requirements. Fquabs, for instance, arc weighed on scales wmc 
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individual bird’s weight at the rate of pounds per dozen. Prices are listed 
on tliis basis. Small sizes of young chickens { to 3{ pounds are packed with 
{-pound ranges. Guineas are packed in {-pound ranges. Their weights run 
mostly from 1{ to 2{ pounds. Fowl, capons, caponettes, roasting chickens, 
stags, and cocks are priced on the basis of {-pound ranges in weight. 
It has become popular to package ducks to exact weight in ounces. 

Retail prices can thus be figured once for each of the G or 12 birds in the 
box. Wholesale prices for ducks generally are quoted for sizes under 5 
pounds and for sizes 5 pounds and over. Turkeys and geese are packed in 
a range of 2 pounds. Geese weights are generally between G and 1G pounds. 
Turkeys may be found in weights as low as 4 pounds and as large as 30 
pounds or over. Price listings for sizes packed in {-pound and {-pound 
ranges show the inside or low weight of the range. Price listings on sizes 
packed in a 2-pound range will show the full range, such as 4 pounds to 
6 pounds. 

The Grade Mark. — The grade mark tells the quality' (U. S. Grade A, B, 
or C). It is usually found in combination with the inspection mark on 
poultry' displayed in retail stores. On bulk packages, institution buyers 
will often find the shield grade mark separate from the inspection mark. 

The shield design used as the official grade mark contains the letters 
“USDA” and the U. S. grade of the product, and if such information is not 
shown prominently elsewhere on the packaging material, the proper class 
of the poultry or whether it is “young” or “mature” (or “old”). In 
addition, one of the following phrases is included: “Graded under Federal- 
State supervision.” “Graded under U. S. and (State) supervision,” or a 
similar statement. 

The grade mark for ready- to-cook poultry' may be used only when the 
product is identified as having been inspected for wholeaomeuess by Federal 
inspectors or by inspectors of other inspection systems approved by the 
U. S. Department of Agriculture. 
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ADULTERATION AND MISREPRESENTATION 

Adulteration.— Meat and its products during tlicir handling and P”** 8 : 
sing preparatory to being shipped to the trade may pick up or hate 
thereto substances that affect their wholesomeness. Also, unless appr 
priate iiispectional control is exercised ingredients may be added to mea 
products which are not normal to them and therefore would not e ex 
pected by the consumer to have been used in their preparation, hurt er 
more, since the merchandising of meat and meat products is a commercia 
enterprise, there is always the temptation to substitute for one ingredien 
another ingredient of lesser cost or add excessive quantities of inexpensi' 
ingredients, such as water, farinaceous materials, fat, and the like. 

Affect Wholesomeness.— The wholesomeness of meat and meat P ro "!j^, 
may be affected adversely by adulteration with contaminants such as WtD, 
foreign substances such as fingernail polish, staples, tag fasteners, and the 
like, and chemicals of many kinds. The wholesomeness of meat and mea 
products may also be adversely affected by adulteration with materials 
that lower the nutritive value of the food. Adulteration with toxic in- 
gredients obviously would make a food unwholesome. , 

C o ntamixation'. —Dirt {filth).— A great deal of emphasis has already 
been given in this text to the handling and preparation of meat and 
products in a way that will eliminate all diseased and otherwise unh 
carcasses and parts of carcasses. In the chapter devoted to facilities relat- 
ing to sanitation in plant operation, the field of environmental sanitation 
is reviewed in considerable detail to focus attention on the necessity for 
providing a clean environment in which meat and its products can be 
handled to avoid contaminating them with many kinds of dirt and futb- 
In addition to eliminating dirt and filth from the environment, inspection 
supervision guards against the adulteration of the food with decomposed 
or otherwise spoiled meat, meat products or other ingredients. 

The materials that are added to meats during their preparation into man} 
kinds of meat food products are examined to assure that only those that 
are clean and fit are used as ingredients. This refers to ingredients such 
as those mentioned in Chapter 9, page 277, which deals with materials 
added to meats. 

The following has been taken from the records of the Federal Meat 
Inspection program that show rejections of materials intended for use as 
ingredients of inspected meat food products or in connection with their 
processing and packaging. The list is intended to show examples only and 
does not represent total rejection for any particular period. 

(37S) 
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Description of Material 

Crushed red pepper 

Stuffed green olives 

Barbecue sauce and brown gravy 

Breading batter mix 

Grain (oats, barley, wheat) 

Salt 

Com flour 
Cheese 

Frozen whole shelled eggs 
Sausage seasoning spice mix 

Canned diced red pimientoa 
Curing mixture 
Crushed cliili peppers 

Cereal binder wheat flour 
Ham spice 
Wheat flour 
Ground red peppers 
Dry gelatin 

Ground carrots 
Frozen whole eggs 
Corn syrup solids 
Fennel seed 

Whole carrot seed 

Dehydrated onion powder 

Light mineral oil for equipment 
Barley grits for baby food 
Vegetable oil 

Transparent film for packaging 
Hungarian paprika 

Ground oregano 

Wheat flour 
Ground allspice 
White distilled vinegar 
Rice flour 
Lubricating oil 
Glue for pasting labels 
Small macaroni 
Pistachio nuts 

Steam boiler treatment compound 

Whipped butter 
Chicken giblets 
Chili powder 
Cooked potatoes 
Bacon folders 
Tomato purco 

Dried animal casings 

Cuno sugar 
Rubbed sage 

Dip for breading choppetts 

Bay leaves 

Mace 

Ground cumin 

Fresh celery 
Tomato paste 


Cause of Rejection 

Mildew and Sour 
Sour 

Contamination with ammonia 
Flour and grain mites 
Contamination with mice 
feces and moldy 
Contaminated with rust 
Weevils 
Sour 
Sour 

Discolored and contaminated 
with identified dirt 
Spoiled 

Contaminated by soot 
Foreign material, grit, 
and stones 
Infested with weevils 
Contaminated by dirty water 
Infested with insect larvae 
Infested with insect larvae 
Contaminated with 
unidentified dirt 
Contained foreign material 
Putrid 

Contaminated with soap & dust 
Contained rodent excreta, 
soil and stone 
Contained soil and rodent 
excreta 

Contained excess foreign 
material 

Kerosene-like odor 
Strong odor of insecticide 
Rancid 
Strong odor 

Shipped in unclean, unlined 
burlap bags 

Mineral substance in excess 
of normal spice 
Contained mice feces 
Insect infested 
Contained unidentified dirt 
Contained unidentified dirt 
Contained lithium 
Contained objectionable odor 
Infested with small bugs 
W r eevil infested 
Contained caustic soda and 
tannins of vegetable origin 
Rancid 
Spoiled 
Mold 
Sour 

Soiled in dating machine 
Contaminated with unidentified 
dirt 

Contaminated with unidentified 
dirt 

Vermin infested 
W’ood splinters 
Mouse contamination 
Insect webbing 
Excess foreign material 
Contamination with 
unidentified dirt 
Rotten 

Excessive mold 
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J/«fmmcaI.-Carc is constantly 

S^nriSJt'StK?!. i-» - •• ■"» — 

handling of chopPc.1 and ground a.^ 

may “ear thin, roll, and crumble into. alloys, 
more particularly to shovels made of soft m 5 50Urce of con- 
stant from metal stltdung machines ‘ a are „ 0 t operated 

tmmiiation for meat, hor this reason, stapling mac • exercised 

imbedded ^in and ^nmminam dm^Sction n' u'^tjrim'nings. ^ 

^S-^esiszisssriSiuBse 


Welds are a probable source of contaminauu . , oos ely to 


become loosened from poor welds and become lmbeaoeuMi,^ ^ ^ 
meat. Beads of solder may contaminate meat P s ;j e of the 

These beads may be formed and left loosely adhe ^g ^ nre s0 l<ipred. 


These beads may oe loruicu «■»* *-•- *— — *■. , , . 1 “ _ an a re soldered, 
can when the crimped edges joining the side of the detached 

Lacquers applied to the inside of , U " '““^“u'^eat product, closed, 
from the surface of the can after it is filled with .the mma P a dulter- 
and processed. When this occurs, the product in the can D 

ated with particles of lacquer. all pro bable 

Meat is guarded against contamination b > , choppers, 

sources. Light bulbs are protected when suspended dm tly ^ a „, 

grinders, mixers, and similar equipment. Burnrf-on^ng ^ ^ 
placed in rubbish containers immediately upon being 'em not hroUg ht 
fixture. Milk, beverage, and other glass bottles re - n( w 


sh containers immediately upon «““***"— t brought 
electrical fixture. Mdk, beverage, and other Blotto am 

ts where meats are processed. Broken or era ^ n( j oW s 


into ‘departments where meats are all irindo*» 

removed carefully and promptly from their sas 


panes are * 

are kept in a good state of repair. remitted to accumulate 

Scaling paint, dust, and flaking nist are not Permitted It 
a overhead structures. Meat and its products are n ° l s ‘°' m which 


lucts are not stored or . . 

on overncitu auui-iu.«. * - - » v J r.nmtnrps from 

in areas where condensation is formed on overhead structur 

it might drop into the food. . . n d con- 

Plaster, brick dust, and particles of concrete might *°P cte ,l of 
taminate meat and meat products from walls or posts . c - 
masonry materials and which are not protected by , SU '* a ' J A' f a „Saine« 
Particles of these materials may be dislodged by trucks or oth 
of meat bumping into or scraping against the walls or tr0 Ueys, 

Care is exercised to see that grease or oil used to l ub «ca meat 
conveyor chains, and gear boxes does not drop into and conta 
and its products. 
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A great variety of miscellaneous materials such as nails and splinters 
from barrels and boxes used as containers of meat may contaminate the 
food. Particles of metal may be detached during the opening of tin cans. 
Even particles of wire broken from bacon hangers and belly spreaders may 
find their way into and contaminate meat. Considerable care is necessary 
to avoid contaminating meat with particles of burlap when the burlap 
cover is removed from slack barrels containing meat which is received at 
the packing plant for further processing. 



Fig. 121. — Examples of ferrous particles picked up in magnet trap. 


Magnetic Trap .— High speed hard steel grinders literally pulverize any 
of the typical soft metals, such as barrel nails or wire staples, which in spite 
of vigilance find their way into the chilled or frozen meat which is handled 
with such equipment. Because of the minuteness to which this foreign 
material is reduced, it will contaminate product throughout its processing. 

The problem of trapping foreign materials is common to any food prepa- 
ration industry. The nature ami the extent of that care will vary with the 
product. In sausage and other meat food industries, the processor has to 
be on guard to eliminate ferrous contamination. A non-electric magnetic 
trap which is enclosed in a neoprene ease for protection is used by the 
lurking industry. The unit fits into the sausage stuirer between the stulfing 
valve and the stuffing horn. The trap is readily demounted for cleaning 
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Chemical.— Equipment.— Tihc che ® lc “ ; t ^. ;11 not adulterate the food 
„.i pnuinment must be bUth that it i,„ a w nrotcctne 


Chemical : 
food handling equipment mus ■> kettles are given a m»u i--- t 
with a chemical contaminant. Cop^rkett^ ^ ^ kett |es are not 

coating of tin so that the meat or products , p ^ a plating for or 

adulterated with copper salts. equi pment. The meats or 

in the composition <? metnl food '“"ated with Cadmium will pick UP 
meat products placed ln ,7T,' r co Sni.ig cadmium is not used, 
toxic quantities of the petal Solder i contain 6 may contain tmu 
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chemicals that are used as plasticizers, • avoided since 

amounts of the toxic material. _ ^ ^ thoroughly from the smrfee« 


““Detergents or sanitizing agents are rinseu tnorous.ua ^ icke d up 

in contact with t e 
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zinc. This metal corrodes rapidly in many food products. It is soft and 
has a low tensile strength. It is unsatisfactory for use in contact parts. 
Aluminum bronze contains approximately 10 per cent aluminum, 2 per 
cent iron, and the balance copper. This material has fairly good corrosive 
resistant property and it is also resistant to abrasions, having high tensile 
strength. Adding 5 per cent nickle to this combination improves the cor- 
rosion resistant property. 

There is a manganese bronze which contains about 55 per cent copper, 
40 per cent zinc and a small amount of iron, manganese, and aluminum. 
This has a tensile strength equal to steel. The abrasion resistance is good. 
The corrosion resistance is excellent and there are very few food products 
that will remove copper from this material. 

Manganese bronze can be considered a most desirable copper alloy for 
use as contact material in most food products. It resembles yellow brass 
and may be mistaken for this inferior alloy. 

Many food products have a low concentration of various acids and salts 
that do not corrode equipment under ordinary usage. If the water is 
permitted to evaporate from these solutions of salts and acids, they will 
become so concentrated that they will produce corrosion. In addition many 
sugars and acids in their normal state will not corrode machine parts, but 
the air will oxidize them and form compounds that are highly corrosive. 
This emphasizes the importance of thoroughly cleaning equipment after 
an operation period is completed. Large quantities of water should be run 
through the equipment in order to dissolve away sugars, salts, or acids that 
may have accumulated during the processing operation. 

Container s, Wrappers, and so forth.— Fast colors and inks are used in 
coloring and printing wrappers used for packaging meats. Unless the color 
is hist it may run and contaminate the meat in the package. 

Care is exercised to sec that plasticizers, antioxidants and stabilizers 
used in plastic wrapping materials are non-toxic since the same considera- 
tions apply as with the use of plastic coatings for food handling equipment 
(supra). 

Aluminum foil ims replaced lead foil in the packaging of meat products. 
At one time it was a common practice to package bouillon cubes in lead 
foil. This practice was discontinued to avoid the probability of adulterating 
the cube with lead contaminant. It is necessary to give some attention 
to this item because aluminum foil is not quite as suitable as a packaging 
material as lead foil. This is because aluminum foil tends to spring open 
after it is folded while there is no spring to lead foil. 

Lead Scats .— It is the practice, principally in identifying kosher products, 
to attach what is called a lead and wire seal to the product. This sealing 
device consists of a wire having a metal disk on one end perforated for the 
insertion of the loose end of the wire, before the loose eni! of the wire 
is inserted into tin* metal disk, it is passed through the piece of meat to be 
identified. After the end of the wire is inserted into the metal disk, pressure 
is applied to the disk and both ends of the wire arc secured in it. Aluminum 
has been substituted for lead as the metal in the disk, la-ad responds better 
to pressure than aluminum and it is preferred for this purj*»M*. Ihmcier, 
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zinc. This metal corrodes rapidly in many food products. It is soft and 
has a low tensile strength. It is unsatisfactory for use in contact parts. 

Aluminum bronze contains approximately 10 per cent aluminum, 2 per 
cent iron, and the balance copper. This material has fairly good corrosive 
resistant property and it is also resistant to abrasions, having high tensile 
strength. Adding 5 per cent nickle to this combination improves the cor- 
rosion resistant property. 

There is a manganese bronze which contains about 55 per cent copper, 
40 per cent zinc and a small amount of iron, manganese, and aluminum. 
This has a tensile strength equal to steel. The abrasion resistance is good. 
The corrosion resistance is excellent and there are very few food products 
that will remove copper from this material. 

Manganese bronze can be considered a most desirable copper alloy for 
use as contact material in most food products. It resembles yellow brass 
and may be mistaken for this inferior alloy. 

Many food products have a low concentration of various acids and salts 
that do not corrode equipment under ordinary usage. If the water is 
permitted to evaporate from these solutions of salts and acids, they will 
become so concentrated that they will produce corrosion. In addition many 
sugars and acids in their normal state will not corrode machine parts, but 
the air will oxidize them and form compounds that are highly corrosive. 
This emphasizes the importance of thoroughly cleaning equipment after 
an operation period is completed. Large quantities of water should be run 
through the equipment in order to dissolve away sugars, salts, or acids that 
may have accumulated during the processing operation. 

Containers, I Vrapixrs, and so forth .— Fust colors and inks are used in 
coloring and printing wrappers used for packaging meats. Unless the color 
is fast it may run anil contaminate the meat in the package. 

Care is exercised to see that plasticizers, antioxidants and stabilizers 
used in plastic wrapping materials are non-toxic since the same considera- 
tions apply as with the use of plastic coatings for food handling equipment 
(supra). 

Aluminum foil has replaced lead foil in the packaging of meat products. 
At one time it was a common practice to package bouillon cubes in lead 
foil. This practice was discontinued to avoid the probability of adulterating 
the cube with lead contaminant. It is necessary to give some attention 
to thus item because aluminum foil is not quite as suitable jus a packaging 
material as lead foil. This is Ixxrausc aluminum foil tends to spring open 
after it is folded while there is no spring to lead foil. 

Lead Scats.— It is the practice, principally in identifying kosher pnxlucts 
to attach what is called a lead and wire seal to the product. This sealing 
device consists of a wire having a metal disk on one end i>erfo rated for the 
insertion of the loose end of the wire. Before the Iwh* end of the wire 
is inserted into the metal disk, it is jiassed through the piece of meal to In? 
identified. After the end of the wire Ls inserted Into the metal disk, pressure 
ii applied to the disk and laoth ends of the w ire are secured in it. Aluminum 
ha* Itccn Mjb-.tituli:d for lead as the metal in the disk, la-ad rt-sjxmds !>citrr 
to prr'Oirv tliaa aluminum ami it i* preferred for this purjxec. Hourvrr. 
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since the disk comes in direct contact with the meat, it is objectionable 
as being a probable source of lead contamination of the food. 

Pesticides . — Meat may be contaminated with chemicals brought in 
the animat on its food in the form of pesticides applied to forage. _ Cbemi = 
may also enter the body through the skin of the animal when “ 

are sprayed directly on the animal or used in dipping vats, those t a 
are toxic for humans arc, of course, the moat objectionable. These inc w e 
organic phosphates and some of the chlorine compounds which inc ue 
chlordane and DDT. Benzene hexachloride is objectionable for the art J “ 
tional reason that it imparts a disagreeable odor and taste to the food t a 
it contaminates. . « 

Constant attention is necessary to control the use of rodenticides 
insecticides in a meat packing plant to avoid contamination of meat an ^ 
meat products with these toxic chemical substances. The use of pestict es 
in packing plants is discussed beginning on page 205 in Chapter 7, also see 
Chapter 15, page -441. . . 

Drugs, Medicines . — Aromatic medicinal preparations that are admmis- 
tered to animals a short time before slaughter sometimes can be detect 
when inspections are made because of an odor imparted to the meat bv tn 
medicine. Such meat is considered as being adulterated with a chemical, 
namely, the aromatic medicine. p . 

Thio uracil has been used experimentally as an aid to fattening lb estocs- 
The ingestion by food animals of thiouracil carries into their carcasses a 
chemical contaminant that must be classed as adulteration of the meat, 
unless the animals have been allowed sufficient time (two days) to eliminate 
the chemical before slaughter. 

Lower Nutritive Value. —Proposals are received from time to time to 
use mineral oils in place of food oils and fats in the preparation of mea 
food products. Such use of mineral oil is classed as an adulteration toa 
affects the wholesomeness of the food to which it is added because it nas 
no nutritive value and replaces a food fat which has nutritive va * u ^ 
Furthermore, it affects the wholesomeness of the food with which it is use<i 
because it tends to dissolve nutritive elements of the food such as the fat 
soluble vitamin and interferes with its assimilation by the body as it 
passes through the digestive tract. . 

Solutions of agar possess the physical characteristic of remaining sohd 
at temperatures that will liquefy solutions of gelatin. For this reason, 
agar is occasionally proposed for use as an ingredient of a meat food product 
intended to be merchandised in a jellied condition. Agar is a.n inert 
substance. It has no nutritive value and passes through the digesti'e 
tract unchanged. It is considered, therefore, to be an adulterant that 
affects the w holesotneness of a food were it used as an ingredient. How ever, 
it is used as a packing medium. For example, a whole cooked beef tongue 
might be placed in a can and the spaces between the cooked tongue and 
the can filled with agar solution. There is, of course, no adulteration of 
the cooked beef tongue with agar because none of it enters the tongue- 
Such a canned article is labeled “ Beef Tongue, Packed in Agar” and the 
statement of the quantity of contents on the label does not include the 
weight of the solution of agar that is used as a packing medium. 
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all-heef product, and for the further reason heating- 

monly prepared for consumption by giving it °“> * -Jgj® dangerous 
Hamburger adulterated with pork, therefore c pot en to U „„^oked 
because the consumer may contract trichinosis from consum 

^Lebanon bologna is another all-beef product in ^^M^ b o U ttbeuS 
propriate ingredient. This class of sausage is also and «ova flo ur * 

of fillers of any kind, such as cereal, dried skim the 

Although these fillers are expected by the consumer to -ejected to 

limits of per cent in certain kinds of sausage, they are expect 

be used in any amount in lebanon bologna. - . Dre pared 

When the consumer purchases pork sausage he expects it je P f 
with pork to the exclusion of meat by-prod ucts or another t ; oD . 

Neither does he expect that finer of any land wall be used in it^p. 
Accordingly , such ingredients are considered inappropriate lo I*'- 
sage and. if used, are adulterants. . . . or similar 

In fart, any sausage bearing a designation such as me**™** j„l t 'erated 
name that b associated with an all-meat product would 
were it to contain a meat by-product or a filler of any Bno. 
applies to luncheon meat- 
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Gums and gelatin are inappropriate ingredients of sausage products. 
These substances would permit the incorporation of excessive quantities 
of moisture in the sausage and would replace ingredients of nutritive value 
that are normally used to give the sausage substance and body. That is, 
the use of gums and gelatin would enable the meat packer to prepare a 
sausage with less than the expected amount of meat and other nutritive 
ingredients. 

Substitution .— Pimientos are a popular ingredient of many meat food 
products. They are a delightful source of flavor and color in products in 
which they are used. Because of this popularity, meat packers desire to 
display the word “pimientos” on their labels. Such labeling would be 
appropriate only were pimientos actually used in the preparation of the 
meat product. Sweet red peppers are much less expensive than pimientos 
and their use in a meat food product contributes a flavor and color 
comparable to that obtained with the use of pimientos. Accordingly, there 
is a temptation to substitute sweet red peppers for pimientos. Where 
this is done in a product labeled with the word “pimientos” the substitution 
is regarded as an adulteration of the meat product with an unexpected 
ingredient. 

Pepper is also a very popular flavoring in meat products. In the merchan- 
dising of certain products, this popularity is exploited by displaying the 
word “peppered” on the label in connection with the name of product. 
An article so labeled is considered as expected by the purchaser to have 
been prepared with natural pepper. The substitution of ground pepper 
shells, spice extractive or a substance such as oil of cubeb for the natural 
pepper in a meat product labeled to indicate the use of natural pepper is 
regarded as adulteration of the product with an unexpected ingredient. 

Similarly, the term “spiced” is a popular one for use in connection with 
the name of product on labels for meat products. That designation is 
considered to create an expectancy on the part of the purchaser that 
natural spices had been used in the food. A substitution of spice extractives 
for natural spices in a product labeled with the term “spiced ” is regarded 
as amounting to adulteration of the meat product. 

Exeessire Quantities of Expected Ingredients . — Water is presumed to be 
expect ed by the consumer to have been used in the preparation of a product 
such ns sausage, luncheon meat and meat loaves. However, the consumer 
is entitled to expect that the amount of moisture is limited to that necessary 
for the preparation of a good product. Limitations on the moisture content 
of these products have therefore been established. For the pnrj>ose of 
facilitating the chopping of the ment and the blending of the ingredients, 
up to per cent of water is permitted to be used ns an ingredient of fresh 
sausage, luncheon meat and meat loaves. Quantities of water in excess of 
this amount if Used in these classes of products constitute adulteration 
lx*cause they exceed the cxj>ectnncy of the consumer. I’p to 10 jht cent 
of added water is permitted in cooked sausage and amounts in excess of 
this ftercrntngc constitute adulteration. 

Cereal, dried shim milk ami soya flour art* presumed to he exjx-et rd by 
the consumer in certain sausages, *uch ns frankfurter*, uirtirrs, Ixtlogtm. 
am! livrr *au«agr. Here again limitations have lw*cn established and 
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Off -Flavor Defection.- A single-sample taste test has bee has 

the United States Department of Agnculturescientist. rison tests- 

been worked out to overcome defects of ? various dire difference 

The single-sample taste test has taken the place of the tm^ ^ by 
method, for example. This latter method has bee cf , n twl at once, 

judges who try to identify the odd sample among three pr«* te<^ 

3 One trouble that was experienced with direct-compansor or 
the odd sample may identify itself by some ^L n.^hat some 
flavor unrelated to the question at issue. Another difficul 
kinds of off-flavor are apparent only as unpleasant after-tastes. ^ ^ 
In the single-sample taste method, the tasters are gi\en * ] e ast 

want of only one sample at each test. Time between es . f ore ign 

three hours. This method is based on the assumption that 
flavor is of no consequence, if tasters who have been selected tes ts in 

cannot detect it when making a series of single adequately p . for 
which selections are made at random. The method is J* 101 ® P those 
the detection of off-flavors distinguished by a lingering after- < 
that quicklj fatigue the taste buds. 
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The single-sample taste test eliminates guessing which tends to occur in 
selecting the odd sample in a triangle-difference test. The sample either 
does or does not have a foreign flavor to the taster and the foreign flavor 
is indicated only if it is positively detected. 

Discoloration of Canned Meats. — The discoloration most frequently en- 
countered is caused by a metallic sulfide which is commonly black or dark 
brown. The metals responsible for the black or brown discolorations are 
usually iron and/or tin or a combination of iron and/or tin and copper. 
Ordinarily, a black discoloration will result in a canned meat product when 
iron in solution combines with sulfides under conditions favorable to the 
precipitation of iron sulfide. 

Normally, when meat is processed in a plain (unenameled) can, some tin 
and iron go into solution. Usually, the tin becomes anodic to the steel in 
a relatively short time and protects the steel from further corrosion. There 
may be under these conditions some staining of the inside of the container 
with brown tin oxide or black iron oxide, but the dissolved metals are usually 
insufficient to produce discoloration of the meat in the can. This discolora- 
tion may, in some cases, transfer to or form on the product. 

Copper appears to exercise a catalytic effect in producing iron discolor- 
ation in canned meat. Tests have demonstrated that discoloration can be 
produced by 40 p.p.tn. of iron in the presence of 1 p.p.m. of copper, while 
100 p.p.m. of iron developed no discoloration in the absence of copper. 

The active sulphur which combines with the iron to form the iron sulfide 
is derived from the meat. It has been estimated that muscle protein con- 
tains approximately 1 per cent of sulphur, most of which is present in the 
amino acids cystine and methionine. The denaturation of the protein by 
the heat necessary for sterilizing the canned meat liberates sulfhdrvls or 
hydrogen sulfide. This protein breakdown is considered normal and the 
resulting active sulphur does not produce an objectionable discoloration 
under most normal circumstances. 

The formation of iron sulfide is favored in a canned meat of pH of 0.5 and 
higher. Since certain ingredients such as tripe and hog stomachs may have 
" pH ranging from 7.0 to S.2, their use in a canned meat food product may 
he conducive to the formation of iron sulfide. Such ingredients are some- 
times^ treated with vinegar preparatory to canning for the purpose of 
lowering the pH. 

Other types of discoloration are encountered in canned meats as might 
happen by canning of product already discolored such as sausage in which 
[he heme pigment had undergone discoloration (p. 410). JIcat may also 
he discolored because of the presence of an excess amount of nitritc'or by 
the presence of tannins. These discolorations as well as those produced by 
metallic sulfides are generally not considered to he dangerous to human 
health, with the exception of that produced by an excessive amount of 
.""rite if present in amounts exceeding 200 p.p.m. When the discoloration 
>[ limited to the inside of the container and does not affect the contents of 
'he can, the product is entirely fit for food. Wien, however, the discolor- 
"bon affects the contents of the can the contaminated portion is discarded. 

^representation.— Purchasers. of meat and meat products mav be 

"""fused or misled concerning their purchase through misrepresentations 
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Archeologists have found interesting marks .and far as nOOO B.c. 
on Egyptian and Assyrian brick and pottel? -i kbekd their jugs with seab 
Indications are that Egyptian wine merchants labelecl ' time> chl „ese 
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that this labeling during the 12 and 15 hundreds was concerned principally 
with the requirement that the weights and measures laws be observed and 
to identify the manufacturer. With the passage of time, the labeling feature 
identified with the location and name of the manufacturer underwent a 
transition from its original purpose of establishing responsibility in the 
manufacturer and seller to the earliest counterpart of our modern trade- 
mark. Many hundred of years passed, in fact, it was not until the early 
1800’s that trademark Tights received protection under the law. 

Indications are that the printed label first appeared in the 18th Century. 
At any rate, developments that led up to our modern labeling began at that 
time. The use of the label to add sales appeal to product was first exploited 
by the liquor and tocacco producers. This soon spread to the labeling of 
match boxes, medicines, and many other products. Many ingenious devices 
came into use, all aimed at better purchaser acceptance of the labeled 
product. The combination of resourcefulness and competition gave rise in 
many cases to false and deceptive labeling. 

Ultimately, increased consumer knowledge, government regulations, and 
sound business sense have given labels a respected position in the merchan- 
dising of products. Since the early 1900’s labeling has come under the 
control of several Federal laws. Examples of these are the Meat Inspection 
Act, the Poultry Inspection Act, the Food, Drug and Cosmetic Act, the 
Federal Feed Act, the Federal Insecticide, Fungicide and Rodenticide Act, 
the Wool Products Labeling Act, the Fur Products Labeling Act, the laws 
administered by the Federal Trade Commission, and laws administered by 
the Alcohol Tax Unit of the Treasury Department. States have their own 
laws regarding the labeling of foods, drugs, fertilizers, paints, bedding, 
prison-made goods, and the like. 

Mislabeling .— A s to Origin. Many countries and localities have acquired 
a reputation Cor producing certain meat products that are preferred by the 
consumer. In many instances there is a consumer preference for locally 
prepared meats. Unless the significance of a geographical term is under- 
stood by the purchaser of a product labeled with that term, he may be 
misled concerning the origin of the product. 

On the other hand, many geographical terms have lost their significance 
with respect to locality and have acquired a recognized secondary meaning 
ns referring to a kind of product. Terms such as frankfurter, bologna, 
Vienna, wiener, braunschweiger, thuringer, and genoa have conic into gen- 
eral usage as generic terms referring to kinds of sausage and are not con- 
sidered as identifying the locality in which the sausage is prepared. The 
term “Irish” has had long usage ns identifying a kind of stew, and when 
used on labels for this product, is not considered as identifying the locality 
in which the stew was prepared. 

Geographical terms that have not acquired a meaning with resjxx't to 
n kind of product hut have meaning only as identifying a particular 
locality may Ik* misleading unless the products so labeled are, in fact, 
prepared in the hx*ality represented by the geographical term. £ueh 
geographical terms have Ixvn accepted as brand names when followed 
"hh the word “Brand” apjx*aring in the same sin* and style of lettering 
as the geographical term. In addition, a statement identifying the locality 
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sumer expectancy. . that 

Names of products have flexibility to the extent that rt .is »«*®**> are 
they include reference to optional ingredients when such ingre 
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used in the preparation of the food. For example, cereal may or may 
not be used in the preparation of frankfurters. Therefore, when cereal is 
used, the name of product includes a reference to the optional ingredient 
reading “Frankfurter, Cereal Added.” 

Names of products also have flexibility that permits adjusting them for 
use in connection with a limited variety of products. For example, the 
word “bacon” without qualification refers to the cured and smoked pork 
belly. Wien it is used in the name of product for cured and smoked pork 
jowl or cured and smoked pork shoulder plate, the appropriate names of 
products are “Pork Jowl Bacon” and “Pork Shoulder Plate Bacon,” 
respectively. 

Names of products are misleading when applied to products for which 
the name is not applicable. For example, a purchaser would not expect 
the name “Pork Sausage” to appear on a label for a product prepared with 
or containing beef. Beef is not an optional or expected ingredient of pork 
sausage and, therefore, such labeling would misrepresent the product to 
the customer. Names are used only on products that come within the 
range of their \mderstood meaning. Beyond that range it is no longer a 
name but a misnomer that is not representative of an}' known product and 
may, therefore, be misleading. 

Products made in imitation of other products are labeled with the word 
“imitation” in type of uniform size and prominence and immediately 
thereafter the name of the food imitated. This form of labeling is dis- 
tinguished from the few r instances where the w r ord “mock” has acquired 
popular acceptance with respect to a particular food as, for example, 
“Mock Turtle Soup.” 

A name of product should not be associated with terms suggestive of 
another product. Such terms may mislead the purchaser concerning the 
product so labeled. For example, the designation “Picnic Ham” is inap- 
propriate for a pork shoulder picnic because the w T ord “Ham” in the term 
“ Picnic Ham” may lead the purchaser to expect that the product so labeled 
is, in fact, a pork ham. 

The term “kosher” is misleading if used on a label for a meat or meat 
product which had not been prepared under rabbinical supervision. 

Composition. —Even though the name of a product on its label is appro- 
priate for the article, the label may be misleading concerning the ingredients 
used in the preparation of the product. This is because there is considerable 
latitude in a choice of ingredients for many products. Ingredient state- 
ments are used on labels to permit the purchaser to distinguish the kinds 
of products based on differences in ingredients used. Unless an ingredient 
statement is, in fact, representative of the ingredients that went into the 
particular product, that statement would be misleading and misrepresent 
the product to the consumer. An ingredient statement is considered to be 
misleading if it fails to list all of the ingredients that were used in sub- 
stantial amounts, and if the listing does not show the names of the ingre- 
dients arranged in the order of predominance of the ingredients based on 
the amounts used in the preparation of the product. Obviously, an ingre- 
dient statement that carries a declaration of only some of the ingredients 
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of spaghetti with meat balls. The spaghetti with meat balls in the container 
should have at least as many meat balls as appear on the illustration and 
they should be of comparable size. 

A label may be misleading even though the illustration on the label is 
representative of the product on which it is used. This may be the case 
when the illustration could represent another product of a different class 
and of greater value. The labeling of imitation products is probably the 
best example in this connection. Investigation has revealed that the pur- 
chaser is entitled to rely on the illustration of the product on a label in 
making a purchase. Unless there is some feature of equal prominence on a 
label to put the purchaser on notice that an illustration of imitation Vienna 
sausage, for example, does not represent the genuine product, the purchaser 
may be misled into buying the imitation product when she expects the 
genuine product. 

Quantity . — The statement of quantity of contents on a label would be 
misleading if it were not representative of the quantity of product covered 
by the label. Also, it may be misleading if it is stated in unaccustomed 
terms. 

Variations incident to packing in accordance with good commercial 
practice are recognized as allowable. These variations should be reason- 
ably constant for the same class of product. When the statement of the 
quantity of contents expresses the minimum quantity, the purchaser is 
entitled to expect no variations below the stated minimum with the varia- 
tions above the stated minimum in accordance with good commercial 
practice. When the statement expresses actual quantity, variations might 
be expected both above and below that quantity within the limits of good 
commercial practice. However, the average would be expected to be not 
less than the quantity stated. 

Generally, in the absence of common consumer usage, the statement of 
the quantity of contents on the label for a container of liquid is in terms of 
liquid measure, while the statement is in terms of avoirdupois weight if 
the product is solid, semi-solid, viscous, or a mixture of solid and liquid. 

Illustrations on labels may be misleading concerning quantity when the 
label illustrates a larger number of pieces than are in the container. Labels 
for canned tamales are a good example in this connection and should show 
no more tamales on their illustrations than are actually in the container. 

Nutritive Value . — To label a food that it is health-giving or is enriched 
with vitamins or minerals is an implied promise to the consumer that it 
contains, in addition to the normal constituents of the food, sufficient addi- 
tional nutritive values to substantially contribute to the nutritional welfare 
of persons eating the food in customary amounts. Most natural foods 
contain n wide variety of needed factors in sufficient amounts. It is highly 
probable that a diet of unenriched foods in reasonable variety would more 
nearly supply all needed factors, known and unknown, than a diet of en- 
riched foods. The labeling of foods with “health” or “enriched” claims 
tends to confuse and mislead consumers through creating an exaggerated 
imprecision the benefits to he derived from the consumption of such food. 

However, if the customary process of manufacturing a staple food refines 
it so as to remove significant quantities of nutritive factors present in the 
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natural product from which the food is made, and if the refined food is a 
suitable and efficient carrier of the factors so removed, some nutritionists 
advocate the restoration of such factors to the levels of the natural product 
as the most desirable basis of enrichment. To the extent that restoration 
serves to correct deficiencies of such factors, enrichment of the food is 
justified. Label declaration of such enrichment contains information 
concerning the quantity of added substance and the significance of the 
added factor in the diet of the consumer with respect to the amount of 
enriched food usually eaten. 

Warranty . — Warranties are a common inclusion on labels as they are 
presumed to offer an added inducement to the prospective purchaser of a 
product. They may be misleading unless they offer something specifically 
and are clearly stated. The purchaser may be misled unless the warranty 
states what is being guaranteed and commits the guarantor to specific 
action if circumstances justify the purchaser to benefit from the warranty . 
An example of a good warranty is “ Satisfaction Guaranteed or Your Money 
Refunded.” ^ . 

In contrast with a good warranty, the wording “Guaranteed Whole- 
some” is commonly seen on labels for food. This can mean nothing more 
than that the article is, in fact, the food identified by its label and is 
satisfactory to eat. This adds nothing to the usual rights that accrue to a 
purchaser of food. A label bearing the words "Guaranteed Wholesome 
may be misleading to the purchaser in that those words appear to oner 
something of additional value when, in fact, they do not. 

Masking Inferiority.— The color of uncured meat is recognized by the 
purchaser as being an indication of its freshness. He is accustomed to 
considering a bright red appearance of meat as indicating that it is freshly 
prepared. As the meat becomes stale this bright red color changes to a 
dark red, gray, or brownish red, especially that part of the meat exposed 
to the air. The addition of sulfite to meat that possesses the color normal'} - 
associated by the purchaser with staleness restores the off color to bright 
red which the purchaser readily mistakes for the color of fresh meat. The 
sulfite radical replaces the oxygen in the mctmyoglobm molecule to form 
a stable bright red sulfite of myoglobin. 

A similar result could be accomplished by dyeing uncured meat with a 
bright red, coal-tar dye. For example, hamburger dyed in this manner 
will not develop an off color as it becomes stale and the purchaser relying 
on the hright ml appearance of the product may be misled into buying tin* 
product on the mistaken idea that it is fresh.* A convenient test for the 
presence of coal tar dye in hamburger is to place some of the product in 
water and the dye can l>e immediately demonstrated as it is dissolved out 
of the product by the water. 

Preservatives may l>e un-d in a way that may mislead the purchaser 
of a food when they mask inferiority in the product. This is true when a 
preservative is used as a substitute for proper care in the handling »'«! 
processing of n fix*!. 

f crtniri pnKtssfs impart a characteristic appearance to meat a?. f° r 
example, the familiar surface apjx-arance of cured and smoked pork cuts* 
A ham posting the apjK-arance of a smoked ham would lx* expected by 
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the purchaser to have acquired that appearance through a conventional 
process of smoking. The purchaser of a ham that looks like a smoked ham 
would be misled if, in fact, the ham had not been smoked but had been 
given the appearance of a smoked ham either by coloring it artificially or 
through the use of some device other than smoking. 

Deceptive Containers. — The container of a food may be made or shaped 
in a way that may mislead the purchaser concerning the amount of food 
in the container. The container with a false bottom is a good example in 
this connection. 

The purchaser of a food packed in a can is entitled to expect that the 
amount of food in the container is reasonably represented by the size of 
the can. Cans that are not filled to their capacity (slack fill) may be mis- 
leading in this connection. Similarly, the use of excessive amounts of 
packing medium may be misleading concerning the amount of food in the 
container. For example, the amount of brine used in packing frankfurters 
in a can should be limited to that which is necessary to fill the spaces 
between the frankfurters and between the frankfurters and the can that 
are inevitable when the frankfurters are packed snugly in the can according 
to good commercial practice. 

Food may be displayed in a glass container in a way that may mislead 
the purchaser concerning the quality of the product in the container. 
For example, sauerkraut and frankfurters may be packed in a glass con- 
tainer in such a way that all the frankfurters will be visible through the 
glass. This may mislead the purchaser who would be justified in assuming 
that the proportion of sauerkraut to frankfurters that he sees as the article 
is displayed in the glass container is representative of the entire contents 
of the container. He would be justified in assuming that the frankfurters 
are uniformly distributed throughout the sauerkraut in the container. 
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Durability is also given to meat by heating it to temperatures sufficiently 
high to destroy its enzymes and the miscellaneous bacteria that inevitably 
are present. Since the cooking of meat causes it to pass through a wide 
range of temperatures, including temperatures that favor the growth of 
meat spoilage bacteria, the heating of the meat and the chilling of the meat 
after cooking should cause it to pass rapidly through the critical range of 
temperatures that favor these organisms if deteriorative changes in the 
meat are to be avoided. This critical temperature range lies between 60° 
and 115°F. 

Humidity .— Not only must meat be held at temperatures which inhibit 
the growth of spoilage organisms, but the surface of the meat must be 
maintained as dry as possible to check the growth of organisms which have 
become adapted to the cold environment but need moisture to promote 
their growth. The humidity in the air of refrigrators is adjusted to avoid 
the development of a moist condition on the surface of the meat; and in 
the handling of the chilled meat in its distribution to the trade, care is taken 
to avoid exposing it to warm air from which moisture would be precipitated 
on the cold surface of the meat. 

Cleanliness .— Meat that has been produced under clean conditions, with 
care being exercised to reduce its chance bacterial contamination to a 
minimum, has better keeping qualities than meat which has been produced 
in an unclean manner. This is recognized in manuals for meat canning 
where it has been found by experience that meats which are intended for 
canning must be kept scrupulously clean to assure satisfactory stabilizing 
results when certain methods of heat processing are used. 

Ingredients. — Salt . — Since salt is so widely used in the preparation of 
many kinds of meat products, considerable investigation has been conducted 
to determine its effect on the stability of the product in which it is used. 
Most investigators have found that salt is not a bactericide in the concentra- 
tions in which it is used in meats but that it exercises a preservative effect 
through its inhibitory action on many species of bacteria. Many consider 
it to have the best preservative effect of any of the usual ingredients used 
in the curing of meats. Considerable stability is accomplished in meat 
cured with 3| per cent of salt. 

^ Nitrate . — There arc differences of opinion concerning the role played by 
nitrate in the stability given to meats by a process of curing. Recent inves- 
tigations indicate that nitrate does not exercise any direct effect on bacteria 
themselves but appears to protect in some way the nitrogenous tissue 
against bacterial infection. The theory has been advanced that this is 
accomplished through an indirect effect in which hydroxvlnminc is formed 
during bacterial reduction of nitrates and this inactivates the catalase. 
This permits an accumulation of hydrogen peroxide which is extremely 
toxm for clostridia even in small concentrations. 

it rite. — Earlier investigations gave rather inconclusive results concern- 
ing the bacteriostatic ami bactericidal properties of nitrite. Recent work 
done in this connection identifies a definite bacteriostatic projxrty of 
nitrite within certain acid ranges of pH. It has been demonstrated thnt 
-t)2 per cent of sodium nitrite, which is the amount of nitrite permitted to 
be used in the curing of meats, markedly inhibits and in certain instances 
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entirely prevents the growth of species of the following bacterial genera at 
pH 5.7 to 6.0: achromobactcr, flavobacterium, pseudomonas, eseherichera, 
micrococcus, and aerobaeter. The mechanism by which sodium nitrite 
inhibits bacterial growth has not been identified but it is known to act 
in a bacteriostatic capacity and probably even as a bactericide, depending 
on such conditions as concentration employed, pH, sensitivity of the bac- 
teria cells, and length of exposure. 

Acetic Acid. — Vinegar since early times has been added to food for its 
preservative value as well as for its flavoring qualities. The principal 
action of vinegar on bacteria is due to its acetic acid content, but it has 
been found to possess bacteriostatic and bactericidal properties in excess 
of that which can be attributed to pH alone. The inhibiting and letha 
effect of acetic acid and salt mixtures on microorganisms is very P™* 
nounced. Pathogenic bacteria are killed rapidly in pickle composed of 3 
per cent acetic acid and 3§ per cent salt. 

Smoke . — Experience has demonstrated that the smoking of meats reduces 
the total bacterial count to very low figures. This bactericidal action of 
the smoke is due to several of its constituents, principally creosote and 
formaldehyde vapors. Smoke constituents that have been absorbed by 
the meat during its exposure continue to exert a bactericidal action after 
the smoking is finished. 

Not only does smoking reduce the number of surface bacteria, but it 
makes the fat of the smoked meat resistant to the development of rancidity. 
Investigations have shown that smoke enables surface fat of bacon to resist 
oxidation for a considerable period of time. Because of the reduction in 
bacterial numbers, its inhibitory effect on bacterial growth, and its increased 
resistance to rancidity' development, smoked bacon has been found to keep 
sound about twice as long as unsmoked bacon under comparable conditions. 

Antioxidant *.— The durability of rendered animal fats is improved con- 
siderably by r the addition of approved antioxidants (page 303). The dura- 
bility of rendered animal fats varies depending on the kind of raw mate nab 
used in the rendering process and the handling to which the rendered fat 
has been subjected. Lard, for example, which is produced by rendering 
uncured pork fat, has better stability than rendered pork fat prepared 
from cured pork fats. The refining process, especially' when it includes 
treating the rendered fat with diatomaceous earth and activated carbon 
to improve its color, reduces the stability' of the fat. 

Bacterial Action. — A consideration of the phenomenon referred to a * 
"association” helps to give perspective in understanding bacterial spoilage. 
Microorganisms differ widely by comparison with each other in their 
growth characteristics as they respond to their surroundings. This varitaion 
in growth characteristics results in a selection from the actua 1 infection on a 
particular food of only those microorganisms that will dominate and thrive 
in given environment. 

Since the factors making up the environment are quite complex and arc 
ever changing, the selection of those microorganisms that will dominate in 
the spoilage process of a particular food becomes very complicated. 
This “association” concept is not only one of the useful devices that help 
in the understanding of spoilage but it is a highly significant consideration 
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when investigations into food spoilage are undertaken. This is so particu- 
larly when research is conducted with so-called “representative strains” in 
the' usual laboratory media and under conditions that favor accelerated 
growth. The usefulness of results must be carefully evaluated when 
research provides substitutes for too many of the variables. 

The durability factors (p. 398) should not only be thought of as imparting 
relative degrees of stability to a food, but their significance should be recog- 
nized as they serve to influence the selection of the microorganisms that 
produce spoilage in a particular food. The factors that influence selection 
fall into three categories. 

1, Factors that are inherent in the particular food (substrate) as, for 
example, its nutrient-composition, pH, buffer power, the bacteriostatic and 
fungistatic substances that naturally occur in the food, and the bacterio- 
static and fungistatic substances that may be added to the food during its 
processing. The protein lysozyme is an example of a bacteriostatic sub- 
stance naturally occurring in food. Also, some naturally occurring lipids 
may exercise bacteriostatic action. Examples of bacteriostatic substances 
that may be added to foods are woodsmoke, some of the essential oils, 
acetic acid, nitrate, nitrite, and salt. - r 

The selective action of the nutrient-composition of the food is well 
illustrated by the “protein sparing action” of sugar. Sugar provides a 
readily available source of energy for bacterial growth, during the curing 
process for example, when such bacterial growth is at the expense of the 
sugar and not the protein. Furthermore, the products of the bacterial 
growth contribute to the stability of the cured meat by affecting changes in 
the pH, oxygen tension, and even by the production of bacteriostatic 
substances. 

2. Factors that are external to the food but make up its surroundings 
are, for example, the nature of the bacterial contamination , water vapor 
pressure, temperature, and oxygen tension. Generally, under usual com- 
mercial conditions, infection of a food is not a limiting factor. The food 
usually has sufficient contact with natural sources of ubiquitous infection 
such as dust, soil, water, other food. As to the factor identified as water 
vapor pressure, bacteria and yeast will only grow at high humidities, while 
molds thrive at lower humidities. Further selection occurs among molds 
between those that need relatively high humidity to thrive and those that 
will grow at lower levels of humidity. 

Molds, yeasts, and mesophylic bacteria dominate the spoilage at temper- 
atures ranging from 15° to 23° C. Thermophylie bacteria will govern the 
spoilage at higher temperatures up to 70° C. At commercial refrigerator 
temperatures from 0° to 4° C. a few psvchrophilic bacteria and specialized 
strains of molds will grow. The oxygen tension effects a selection from the 
infection with aerobes thriving at high pressures, facultative anaerobes at 
medium oxygen partial pressures, and anaerobes thriving tinder pronounced 
anaerobic conditions. 

3. Factors that arc inherent in the microorganisms themselves make 
up the third category and they are, rate of growth of the organism, and the 
phenomena of synergism and antagonism. Any retardation of growth title 
to suhoptimal environment has been considered in 1 and 2 above. It is 
2f> 
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sary that some extra-cellular mechanism be present to disrupt the protein 
molecule into diffusible constituents assimilable by the bacterial cell. 
This ability to break down protein is not shared equally by all groups of 
bacteria. 

Although the bacterial cell is impermeable to the protein molecule, it is 
known to excrete into the medium nitrogenous products of high molecular 
weight, both proteins and polypeptides. Some of the proteins possess 
enzymatic properties and constitute the exoenzymes referred to in the 
preceding paragraph, while others possess poisonous properties and are 
known as toxins. Some of the latter have now been demonstrated to act 
as enzymes and exert their toxic action on the host by means of enzymatic 
attack on its vital tissues. Other toxic proteins that are excreted by bac- 
terial cells have not been identified as enzymes and owe their toxicity to 
other forms of action, the mechanism of which has not been fully explained. 

Molds.— Molds growing on meats do not produce toxins and do not 
cause food poisoning. Thousands of different kinds of molds have been 
described. They have a great ability to become variants in response to a 
particular environment and develop resistance against adverse conditions. 
Their growth reactions are as different as their number of species. Some 
molds require darkness, others require light, and some are indifferent to 
light or darkness. All molds do, however, require moisture for growth. 
Many species of mold are troublesome in refrigerated rooms and grow not 
only on the meats but also on the structural environment unless the 
humidity of the compartment is controlled. Proper air circulation is 
necessary to maintain the surface of the food, food containers, and environ- 
mental facilities in a dry condition to avoid mold growth. 

Molds generally appear rather dry and fuzzy to the unaided eye. They 
may be white or any one of numerous colors depending on the species of 
mold involved. The most common colors are white, green, and black. The 
color is imparted by the billions of spores produced by these organisms, and 
it is these spores that are responsible for spreading molds from one place 
to another. The spores are generally produced on “stalks” of the mold 
which grow up from the food surface. 

A vast number of mold genera and species may be involved. However, 
they all have many characteristics in common: (1) They are aerobic. 
(2) They can. grow in the presence of high concentration of salt or sugar 
and do not require a large amount of surface moisture for growth. (3) They 
are readily killed by normal processing temperatures ami by the ordinary 
sanitizing chemicals. (4) They may be able to grow at temperatures down 
to and slightly below 32° F., although they grow better at higher temper- 
atures, such as 45° F. 

Spoilage.— Meat spoilage in terms of putrefactive change develops ns a 
result of the growth of micro-organisms which attack the tissues incident 
to their metabolism of growth and development. The change in the meat 
develops by stages from a stale condition which has little hut quality signi- 
ficance to offensive putrefaction. 

Staleness in fresh meat is usually associated with a darkening of the 
lean surface attributed to the oxidation of the myoglobin to metmyo- 
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spots may develop as a result of one of two conditions. They may result 
as with the “sour hip” condition in beef rounds from the growth of spoilage 
organisms to the point where putrefactive changes are evident before the* 
effects of refrigeration check the growth of the organism. The “sour spots" 
also occur deep in a cured ham as a result of a failure of the curing ingre- 
dients to penetrate all parts of the ham in time to check the growth of 
spoilage organisms. 

A putrid condition sometimes develops in the bone marrow of hams and 
pork shoulders. The bone marrow of the femur may become putrid as a 
result of the growth of spoilage organisms before their growth is cheeked 
by refrigerating temperatures. This may also result because of delayed 
penetration of curing ingredients into the bone marrow. 

Sometimes water pockets form in the bone marrow of the tibia of cured 
hams and the fibula of cured pork shoulder picnics. The bone marrow is 
sometimes exposed by the cuts that sever the feet from the ham or shoulder. 
The water enters the bone marrow at the time the cured hams or cured pork 
shoulder cuts are soaked in water preparatory to smoking. The water 
dilutes the curing materials in the bone marrow and when the cured pork 
cuts are subjected to the smoking temperatures that favor the growth of 
micro-organisms, putrefaction of the bone marrow occurs. 

Meat Color and Factors Affecting It.— The concentration of pigment in 
the muscle cells has a very important bearing on initial color and color 
stability. When small amounts of pigment are present, such as in the case 
of the flesh of young animals, even slight changes in the pigment become 
apparent to the eye. Moreover, mature animals of similar ages are known 
to have considerable variation in the pigment content of their muscles. 
This can be seen by comparing the same muscles from different animals or 
different muscles in the same animal. 

TVieioregdmg variables as they have a hearing on the appearance of meat 
are influenced by still another and probably the most important factor 
which is the degree of oxygenation of the meat pigments. While muscle 
pigment possesses a marked affinity for oxygen, there are present in muscle 
potent reducing enzymes which quickly convert the red oxy myoglobin to 
the purple-red myoglobin. In the fresh unfrozen meat, the reducing 
enzymes are free to act while, in the frozen state, their activity is at so low 
a level as to he practically unimportant. It is the activity of the reducing 
enzymes in meat which leads to conversion of the red pigment (oxymyo- 
globin) to the red-brown pigment (mctmyoglobin). The red-brown pigment 
forms more readily in tlie relative absence of air. It is a common experience 
that the portion of ground meat in contact with a solid surface such as a 
wrapper, for example, will become brown. In handling ground beef, it is 
common practice to reconvert the red-brown pigment to the red pigment by 
mixing a mass of ground meat having a brown exterior and holding for a 
short time in compacted form to permit the meat-reducing enzymes to 
change the red-brown pigment back to the ml pigment, oxy myoglobin. 

1 he^ ml oxy myoglobin and the purple-red myoglobin are relatively 
stable in meat which is frozen and, while they do experience slow oxidation, 
the rate is so slow that the surface of frozen meat after sc vend months in 
the freezer is still definitely ml. The changes that occur in meat after 
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freezing are oxidative in nature with the result that the grey-brown color 
appears on the surface and free-fatty acids and fatty-acid peroxides develop 
in the fat. The color of frozen meat is a highly unreliable criterion for 
judgment regarding its freshness. 

Discoloration of Heme Pigment.— The bright red heme pigments which 
occur as oxymyugtobin in fresh meat, nitric-oxide myoglobin in uncooked 
cured meat, and nitric-oxide myoehrmnogen in cooked cured meat are 
changed to gray and greenish pigments by the action of bacteria that 
have oxidizing capacities or which produce hydrogen sulphide. This chaneg 
is microbial, hut it is not necessarily associated with putrefaction. However, 
the greenish discoloration constitutes an objectionable condition even though 
it is not a putrefactive change or the green pigments themselves arc not 
considered to he toxic. 

The oxidative changes which convert the bright red iieine pigments into 
gray and greenish ones nre held in check when there is no free access to 
oxygen. This availability of oxygen may be reduced by the growth of 
micro-organisms that produce reducing conditions in their environment. 
The oxidative change may also be held in check by the catalase normally 
present in uncooked meat and also by the catalase that is produced 
incident to the growth and development of many micro-organisms. 

The role of hydrogen sulphide in the production of these green compounds 
is somewhat involved. Hydrogen sulphide reacts with reduced myoglobin 
to form a purplish compound. This compound rapidly oxidizes to form 
a greenish compound on exposure to oxygen. When myoglobin is treated 
with hydrogen sulphide in the presence of oxygen, the first reaction is so 
transitory as to be not apparent. 

The oxidative changes that result in the formation of greenish compounds 
from the bright red heme pigments have been shown by indirect evidence 
to be the result of the action of hydrogen peroxide that is produced by the 
growth of certain types of micro-organisms. Micro-organisms that are 
salt-tolerant, capable of growing at relatively low temperatures, and are 
catalase-negative are associated with greenish discoloration of heme pig- 
ment when, as the result of their growth on the product, there is an ac- 
cumulation of hydrogen peroxide. 

Whether the greenish discoloration evidences itself as a surface condition, 
a green ring below the surface of a sausage product, or as a green core in 
the sausage, apparently depends on where the oxygen concentration 
presents the optimum condition for this development. 

Experience and investigation have demonstrated that heterofermentative 
lactobacilli isolated from various types of greening of cured meat products 
have widely different degrees of heat resistance even though they are 
identical in their physiological, serological, and nutritional characteristics. 
Those isolated from cases of surface greening have been consistently’ less 
resistant to heating than the strains isolated from cases of green cores. The 
less resistant strains are killed by about ten to twelve minutes at 150° I'* 
with the more resistant strains withstanding heating at that temperature up 
to about one hundred and twenty minutes. This emphasizes the importance 
of minimizing the opportunity’ for inoculation of the meat product with 
the organism by scrupulous attention to cleanliness. It demonstrates that 
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too much reliance should not be placed on the heating process to avoid 
greening. 

Chemical Tests for Incipient Putrefaction of Meat.— Many chemical 
tests have been recommended and from time to time have been employed 
to detect incipient putrefaction of meats. None has replaced the practical 
evaluation of the fitness of meat by trained persons who rely on their 
reactions to taste, smell, appearance, and texture. None of the chemical 
tests is specific for detecting harmful deteriorative changes associated with 
infections of pathogenic bacteria or bacterial toxins. The principal in- 
centive for the development of a chemical test to be used as an indication of 
fitness for food of meat or its products is the convenience of supporting 
an action of food seizure by testimony showing the results of the chemical 
test. Some food control officials have been inconvenienced when confronted 
with conflicting testimony concerning organoleptic observations involving 
seizures of spoiled meats. 

There have been many chemical and physical tests employed in efforts 
to demonstrate spoilage: determination of amino acids; ninhvdrin color 
reaction; amino nitrogen determinations; ammonia production; oxygen 
consumption tests (B. 0. D.); nitrate reduction tests; methylene blue 
reduction tests and tests using other redox indicators; total nitrogen; 
non-protein nitrogen; total creatinine nitrogen; purine nitrogen, hydrogen 
sulphide tests; indol and skatol determinations; carbon dioxide tests; 
pH; iodine absorption; peroxidase test of Okolove; volatile acids; acid- 
alkali balance; redox potentials; Nessler’s reagent; MgO test; electrical 
conductivity; surface tension; ultraviolet illumination— appearance and 
fluorescence; crvoscopic method; succinic acid determinations; Strohecker’s 
permanganate test; etc. Jensen (1945) says that he has employed these 
many methods along with bacteriological examinations and has found no 
correlations useful either from a public health point of view or from the 
standpoint of specific defect in a product. The investigations of Hillig 
(1949), however, indicate that both the succinic acid content and the water- 
insoluble fatty acid content of fish products may afford a direct measure of 
the extent of deterioration. In any case, it would appear that conclusive 
testimony with respect to the fitness of any article of food should rely on 
the^ combined information obtained from chemical, bacteriological, and 
toxicological tests, and the organoleptic reactions of taste, smell, appear- 
ance, and texture experienced by an expert on food technology. 

Insect Infestation.— The ham skipper (p. 21 S) infests cured pork products 
especially hams.. It sometimes occurs in dried beef and salt pork. The 
characteristic injury to ham and other cured and smoked pork cuts consists 
of eating out areas along the large muscles. These affected areas may 
extend to the center of the meat close to the hone. Usually very fat meat 
s uch as bacon is not extensively injured since the insect prefers con- 
nective and muscular tissue. 

Ilam beetles (p. 21S) evidence themselves on the product by their white 
cocoons and arc easily detected when the infestation is heavy. The ap- 
pearance of these cocoons is often the first indication of the insect’s pres- 
ence. The adult hectics feed chiefly on the surface of the meat hut the 
lame bore small holes into it, preferring to burrow in the fat parts. 
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The larder beetle (p. 219) attacks cured meats, dried meats, and cheese. 
Practically all injury to the product is caused by the lame which burrow 
into products such as hams, shoulders, and sides of bacon. Although the 
lame prefer the muscular parts they will burrow in the fatty portions. 
Dried smoked meats in neglected storage, when infested with this insect, 
may be reduced to powder by continued feeding of the lame. 

Ham mites (p. 220) multiply very rapidly on the surface of infested 
cured meats. Often the molted skins are so abundant that they give a 
brownish powdery appearance to the surface of the infested product. 
They seldom materially damage the meat since they do not burrow into it, 
however, they produce an objectionable surface condition. 

Usually the cured and dried meats that are found to be infested with 
insects and their lame or ham mites are not so extensively damaged as to 
require condemnation of the entire product. The infested portions are 
trimmed generously from the uninfested portion and condemned. Infested 
meat is not handled in uninfested rooms or areas for fear of spreading the 
infestation. , 

Crystals of Amino Acids. —Occasionally, white particles are observed 
in the lean portion of dry cured hams that have reached the age of a year or 
more. These particles are made up of bundles of crystals of tvrosin, 
histidine or another of the amino acids which are constituents of meat 
protein. There is always some breaking down of meat protein during the 
curing of meats. When the quantity of amino acids formed during the 
long process of dry curing is sufficiently large and conditions of storage 
are favorable, these separated amino acids crystallize and collect into small 
risible white particles that become scattered throughout the meat. Tins 
condition does not make the meat unwholesome, neither is it an indication 
of parasitic infestation which is sometimes suspected. 

“Freezerbum.” — When meat is stored in a frozen condition in an 
atmosphere of low relative humidity, there is a rapid drying of the exposed 
tissue. As the drying progresses the color of the surface tends to change 
to a pale amber and the consistency of the surface tissue becomes dry ana 
shriveled. This condition is caused by the evaporation of ice crystal 3 
leaving behind tiny air pockets which tend to scatter the incident light 
and cause the tissue to appear lighter in color. This change in the des- 
sicated surface tissue is irreversible and it persists after the meat is thawed. 
The same condition develops on the surface of frozen edible organs, such as 
livers, kidneys, hearts, and sweetbreads, packed in containers of absorbent 
material, such as paper-lined wooden boxes, in freezer storage of low 
relative humidity. 

Vinegar Pickled Product.— Discolorations.— The greenish and brownish 
discoloration of pickled pigs feet and pickled sausage is identified with the 
so-called nitrite burning. The skin of the pigs feet may present a dull 
greenish appearance. T he lean may have a deep brownish cast. Kven the 
pickle may have a greenish cast. 


Browning of vinegar pickled sausages also is identifier! u ith nitrite burn- 
ing. As explainer! on page 332 nitrite in an acid medium becomes very 
reactive with the product. 

hading is another common experience v. ith these vinegar pickled product. 
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This color change is also identified with the cured meat pigment which is 
normally a fresh pink color produced by the right amount of nitrite in the 
cure. The fading may be associated with a nitrite content in the cure that 
is too low to unite with the total myoglobin in the product. 

Fading may also be identified with prolonged storage of the pickled 
product which was originally adequately cured. The cured meat pigment 
is highly unstable particularly in the presence of air. 

Black spots occur on pickled pigs feet when the vinegar concentration 
becomes too low for adequate preservation of the product. Occasionally, 
inadequate mixing of vinegar and feet occurs in the packing operation. 
Wien the strength of the vinegar, as it is mixed with the product, is too low 
to maintain a balance in the finished product that will have an adequate 
preservative effect, spoilage sets in. An incident of such spoilage is the 
production of hydrogen sulphide by bacteria that grow in those areas of low 
vinegar concentration resulting in the blackening of the product. This is 
a spoilage condition. 

Gas Formation. — The use of caps in vacuum closure of jars containing 
pickled pigs feet and sausages creates a problem associated with gas forma- 
tion. Wien gas is formed the caps become domed and finally lift off of the 
jars. There are three probable sources of the gas: (1) carbon dioxide 
generated from bacterial fermentation of sugars. Several of the acid- 
tolerant lactic acid bacteria as well as the yeasts produce carbon dioxide 
from sugars; (2) carbon dioxide generation from the action of acetic acid 
on the bones; (3) gaseous nitrogen generated from the action of nitrite 
on amino acids. 

Turbid Pickle.— One of the common problems associated with vinegar 
pickled sausages is the development of a turbid pickle several days or weeks 
after the product is packed. This condition is the result of extensive bac- 
terial growth in the pickle. It is the actual presence of these bacteria that 
impart the turbid appearance and white sediment in the bottom of the jar. 

Turbidity development due to microbial growth in pickled pigs feet is 
rarely observed unless sugar is added to the vinegar pickle. In the absence 
of sugar, these potentially spoilage microorganisms fail to grow extensively 
because they are nutritionally starved. 

Occasionally turbidity is observed that is not of microbial origin. This 
turbidity is due to an emulsion of fat and tissue fragments or proteins from 
the feet and is associated with overcooking, inadequate washing and 
holding at high temperatures. This type of turbidity usually can be 
differentiated from bacterial turbidity by the appearance of the product. 

Stringy or ropy pickle sometimes occurs in vinegar pickled sausages. 
Several of the acid-tolerant lactic acid bacteria are able to synthesize 
copious amounts of viscous polysaccharide from cane sugar. This poly- 
saccharide is the cause of the ropiness. It is good practice to eliminate all 
sugar from the sausage formula and from the pickle. Ropy pickle in pigs 
feet is a rarity because of the absence of cane sugar. The condition just 
described should not be confused with the solidifying of pickle resulting 
from the dissolved gelatin content. 

Deterioration of Fat. — Odor Absorption. — Fatty tissue will absorb odors 
from its surroundings, and these odors may or may not he objectionable de- 



4H) deteriorative ciiasc.es is meat 

pending on their character. The v Aefrttvtfeuerf unspoiled 

rringthespoilageofm^tmaybepichedupb^efatt^ ^ ^ 

3S r 

-ife w.» --.--I.'. s- t fSixs£A£ 

it, is drawn oil from the steam rendering tank mth es LalMtauk ttater 
to avoid drawing off with the rendered fat This tank water 

that separates from the fat during the rendering 1 anima l tissue 

cental a high percentage o soluble protend anto al 

from which the fat was rendered- rendered fat The rendered 

tissue tend to settle out of the supernatant 'tendered fat 
fat is drawn off into settling tanks where .Us held 1 » M. melten of 

permit further settling out of all suspended tank water ana p 

drawing off of the rendered fat 

and the settling of the fat is done ew**** (kre d fat. The tank 
the tank water remains suspended in the eh ll te place under 

water is an ideal medium for bacterial gjo j The presence 

favorable conditions and deronipos'tion of protem ts . J tio „ 

of decomposed tank water in rendered fat produces a putnu c 
the product that is known as tank water sour. , , far or has 

If the decomposition of the tank water has n p n ^ amoved 

not been of too long standing, the decomposed tank wi water, 
from the rendered fat by washing it thoroughly with ^ nk water 

If the putrid condition caused bv the decomposition th ra^ ^ 
is of long standing or extensive in degree the fat c3n "°’^ J^ hen iical 
offensive condition because of the absorption of odors and probable cn 

Ch H y g toi n y£? “Le.-Anin.al fats as they raecur in ttotta- «« 

invariably accompanied by enzymes capable of 1 ?- v ‘ ]r0 !lf "faUv acids and 
these lipases are capable of decomposing fats into free ^ 

gljcerol. After death of the animal the coordinating jneeta ^ the 

cell break down and lipase attacks the fat. The rate of . m ore 

lipases of the fat is usually slow at low temperatures wo&ma o( 
favorable conditions, their effect is frequently overshadowed t^ ^ 
lipohdic enzy mes produced by bacteria. Deterioration of fat tus . 
lipase-, of the tissues U of secondary importance m the storage f I« ^ ^ 
Spoilage by micro-organisms occurs readily in fatty “"[ 1 , 1 s. 

large variets of preparerl frxxls containing fat Numerous speciesoin.^ 
veasts. and bacteria are known to produce lipolytic enzymes rap (h( . 
in droll ring fats. In some cases the enzyme remains confined 
cell of the micro-organism hut usually it diffuses into the .u _ 

medium and there produces extensive decomposition. Alicroina I , 
from different -ourcr-, are probably not identical, sinre they “PPfu . ^ 

to wnn* extent in «tahi1it\ to heat an<i in the pH required for thet P ^ 
activity Uydrolyis of fat ran lie produced under liotli irrobic . 
anarohir condition*. . r-nrlK>- 

Fat i-* not normal)} utilize*! readily l»v micro-orpini'm* 



DETERIORATIVE CHANGES IN MEAT 


411 


hydrate and protein. Nevertheless, organisms have been successfully 
grown on artificial media containing only fat or fatty acid and mineral 
salts, the latter containing an ammonium salt or a nitrate as a source of 
nitrogen. Probably all organisms which utilize fat produce lipase so that 
the first stage in the metabolic process probably consists in decomposition 
of the glycerides into glycerol and fatty acids. Glycerol which is water- 
soluble and akin structurally to the sugars is partially utilized as energy, 
being oxidized to carbon dioxide and water. The mechanisms by which 
the free fatty acids are decomposed and utilized by micro-organisms are 
analogous to the processes of fat metabolism in the higher animals. 

Rendered Fat . — The lipase that occurs naturally in the fat tissue is 
inactivated by the heat to which the tissue is subjected during the rendering 
process. Furthermore, since molds, yeasts, and bacteria require moisture, 
nitrogenous substances, and mineral salts for their metabolism in addition 
to a source of carbon, these organisms are absent from pure, dry rendered 
fat which cannot alone support their growth. Micro-organisms inoculated 
into such a medium, therefore, fail to produce any chemical change and 
the majority soon die. Organisms and spores of some types, however, re- 
main dormant and viable for long periods. 

The rendered fats of commerce are usually almost sterile when freshly 
prepared. Although they arc a very poor medium for growth of micro- 
organisms they usually contain sufficient non-fatty impurities to support 
some growth if stored in the presence of water or at very high atmospheric 
humidities. Commercial lard containing 0.3 per cent of moisture inoculated 
with various organisms showed growth in four weeks at 37 °C., whereas 
dehydrated lard did not. 

It is desirable that the fatty acid value of an edible rendered fat be low, 
because the temperature at which acrid vapors arc given ofT when a fat is 
used for frying decreases quite rapidly with increase in free acid content. 
Even a small amount of free acid produces an appreciable reduction of the 
smoking temperature. The presence of free fatty acid also increases the 
rate of corrosion and darkening when cooking fats are heated in iron vessels. 

Flavor .— It has long been the custom to associate deterioration in 
rendered fats with a high free-acid content, and the acid value lias been 
and is still very widely used in the specifications for edible rendered fats. 
The usefulness of this characteristic in grading these fats undoubtedly 
depends in part on the fact that fats, which have been exposed to conditions 
leading to the production of considerable quantities of free acid, are usually 
abo rancid. The converse, however, is by no means uniformly true in 
that fats, which have become rancid through atmospheric oxidation, do 
not necessarily show abnormally high acidities. It has been shown that 
free fatty acids prepared with adequate precautions against oxidative 
deoom|MtMt»on can 1 r* inenrjximted into neutral fats at concentrations up 
to 1.) jw r cent without pnxluetion of any unpleasant flavor. It has even 
lxv» s.uil that completely neutral oils or fats an insipid taste which 

is actually improved bv the addition of very small amounts of free acids, 
Hus does not apply, him ever, to fats that contain appreciable quantities 
of niids of fewer than 11 cnrlxm atoms such ns milk fata and vegetable 
fntsof the commit palm kernel class which contain considerable projmrtions 
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of volatile acids. These volatile acids possess an unpleasant rancid odor 
and taste and when liberated from their glycerides by the action of lipase 
confer these properties on the fat. The majority of food fats, however, 
contain no volatile acids and hydrolysis has little direct influence on their 
flavor. 

Oxidation.— Deterioration of fat through oxidation is primarily due to 
the combination of the unsaturated constituent of the fat with oxygen 
to form addition compounds. These, then, decompose into secondary 
products some of which are responsible for the characteristic rancid odor 
and flavor of oxidized fats. Oxidation of fats proceeds in the heat-treated 
sterile material and in the absence of appreciable amounts of water indicat- 
ing that the participation of biological agents is not necessary to the 
process. However, there are indications that the rate of development of 
rancidity in the fat of animal tissue can be greatly increased by biological 
oxidizing systems that are either present initially in the tissue or are pro- 
duced by invading micro-organisms. 

The oxidation of most fats proceeds with a more or less well-defined 
induction period during which absorption of oxygen and changes in the 
palatibility either cannot be detected or are relatively small. This period 
frequently can be divided into two parts. The first may be prolonged 
with the oxidation proceeding at a slow and almost constant rate. During 
the second stage the velocity of the reaction increases in a logarithmic 
manner. The duration of the induction period is of practical importance 
since it determines, in many cases, the storage life of the fat or fat-contain- 
ing product. Once the phase of rapid oxidation has set in, the character- 
istic rancid odor and flavor quickly appear. v . 

The changes in odor anti taste that are produced by oxidative rancidity 
vary considerably with the type of foodstuff and, to some extent, with the 
conditions under which rancidity has developed. When it has reached 
a sufficiently advanced stage, the odor frequently takes on a pungent, acrid 
quality. General rules cannot be given for the effect of the oxidation 
of fat on the flavor of the food containing it. However, the odor and 
flavor of the food are invariably objectionable and unpleasant 
The most commonly used methods for assessing stability or rancidity of 
a fat or fatty foods are the. active oxygen method, Schaal oven test, 
thioharhituric acid test, cnrlionyl test, anil peroxide value. The two tests 
that have liven found to lie most Useful in determining the stability of a f**| 
are the notiw ox? gen method and the oven test. The AOM test is based 
on aging and rancid ificat ion of a fat at an accelerated rate by aeration of 
the fat in a tube held at a constant elevated temperature. The oven test 
simph exjxi'Cs the fat in an oven under form! draft ventilation at a tem- 
perature of nr»° f. 

The own test more m*nrl\ simulates rigorous natural storage condition* 
than the AOM The own test also reveals flavors and odors other than 
ram-idit% which max !*• present in the fat due to its nature, faulty pn •cov- 
ing. or contamination. 

I at Twnir mid I umh Containing Fat . — Various micro-organism*. J k ' ir ' 
ticuhtrh tho-c that produce an indophenol oxidate, have licen shown to 
arfrlemtr the production of ranriditx in fats, hut it has not l>cr*n rstab- 
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lished that this is due to the action of the indophenol oxidase. The in- 
creased rate of formation of peroxides and aldehydes observed when fat 
oxidizes in the presence of microbial lipoxidase indicates that the accelerated 
auto-oxidation probably follows the normal course. However, many micro- 
organisms by their metabolism set up reducing conditions. The main 
effect of the proliferation of a mixed flora on a fatty medium is therefore 
to inhibit oxidation of the fat. This effect may be due either to the produc- 
tion of reducing substances and enzymes or simply due to the quantity 
of available oxygen in the system being kept sufficiently low by the bio- 
logical demand of the organisms to prevent oxidation of the fat. Microbial 
growth does not, however, invariably inhibit oxidation. Obviously, the 
precise effect gained depends on, among other factors, the susceptibility 
of the fat to oxidation, the free access of oxygen, and the numbers and types 
of organisms present. 

Indications are that heat-labile organic oxidative catalysts (Iipoxidases) 
may be fairly widely distributed in fatty animal tissue. The influence of 
these enzymes in the development of rancidity in the fat of animal tissue 
has not been examined in detail but it is believed that under suitable condi- 
tions Iipoxidases do function as accelerators of oxidation. Various oxidizing 
enzymes have been demonstrated in muscle, and an indophenol oxidase 
has been detected in the fatty tissues of pork. This enzyme is readily 
inactivated by heat, exposure to a temperature of 60 °C. for five minutes 
being sufficient to destroy most of its activity. 

Atmospheric oxidation occurs spontaneously when any material contain- 
ing unsaturated fat is exposed to the air. The rate of change varies con- 
siderably with the type of fat and with the condition of storage. Although 
spontaneous oxidation is a factor in producing deteriorative changes in 
fat tissue and foods containing fat, it is of considerable more importance 
with respect to rendered fat, a discussion of which follows under the 
heading “ Rendered Pat.” 

Yellowing .— Closely connected with the process of oxidation of fat in 
animal tissue is the phenomenon of yellowing. IVlien dry salt pork is 
allowed to hang at room temperature in an atmosphere sufficiently dry 
to prevent spoilage bv micro-organisms, the exposed surface of the fat 
becomes discolored. This color ranges from a cream through yellow’ to a 
deep orange-yellow in very old samples. The production of this color is 
apparently linked in some way with oxidation, since fat which hns turned 
yellow always shows a high content of oxygen. Fat rendered from the 
fatty tissue of a hog carcass does not become yellow on oxidation. However, 
the characteristic yellow color can be produced in oxidized colorless lard 
by the addition of traces of alkali. It may be that the oxidized fat in the 
animal tissue is acted upon by ammonia as a product of protein decomposi- 
tion in the tissue to produce the yellow color. 

Rendered Fat . — Oxidation of dry rendered fat occurs sjwntancou^ly 
when exposed to the air through the action of oxygen on the unsaturntod 
fat. A Cat consists of a complex mixture of glyceride* which in turn are 
huilt up from glycerol in combination with saturated and mwitumted 
fatty acids. Under ordinary conditions saturated fatty acids are stable 
in air. hor example, palmitic and stearic acid* have l>ocn recovered from 
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Egyptian rock-tombs where they were found in what is *°> e ^! 

same proportion as when they were used probably as beef tallow 
metics buried thousands of years ago. edible fat rancid 

The amount of oxidative change necessary to mak '“"“'“i ve towards 
is very small. Fatty acids in general tend to become more «achvet^ kic 
oxygen as the number of double bonds m the i mo ecule row®* , ^ 

acid, for example, oxidizes much more rapidly than oleic ^ dation 

same conditions. The pronounced variation m =»abdlt} totrard t0 

shown by oils and fats from different sources is nlmort enUrel.^ ^ 
the differences in the proportion and degree of unsaturation 

stituent fatty acids. , p-w bv the 

Susceptibility to oxidation is also influenml to some ext . ^ 

molecular structure. It is probable that the reactivity of a fat ^ 
multiple double bonds towards oxygen may vary msoae i H tbe 

the proximity of the double bond in the chain to each other - and ^ 
carboxyl group. Hydrogenation of fats results in the elimination 
double* bonds in the fatty acid portion of the molecule with 

Influencing Forforx.-The reaction of an autoxldizable substance^^ 
oxygen is usually characterized by a phase ° u'TndSn period, 

precedes rapid oxidation. This has been referred to as the mductu I * ^ 
In the case of fats, several factors influence the rate of oxidation 
to shorten the induction period. A . *_ 0 f a fat 

Temperature. -Like all chemical reactions the rate of oxl <|ati by 

exposed to the air is increased by raising the temperature and d , t he 

reducing it. The temperature of commercial cold storage rea ^ 
rate of deterioration of the majority of food fats maintaining bseI)C e 
edible condition for long periods. Oxidation of a given fat in t - but 
of light and of positive catalysts has a normal temperature coe . ’ ; tv 

the importance of temperature becomes progressively less as tne 
of illumination or the content of active metal increases. , . j 3 

Light. — Early investigators observed that exposure of fat to lignt • ^ 
marked effect in accelerating the development of rancidity. Lino ,j 
influence of strong illumination, the induction period which precer h 
oxidation becomes very much reduced and may disappear comp • 
It has been found that the exposure of fat to light even of relati - n 
intensity or for limited periods may have a very pronounced e 
accelerating the development of rancidity. ,,_ tl3 Hv 

Perrixide* and Oznne .— Tlie active constituent of oxidized fats » . ‘ n 

a«umc<l to lx* fat peroxide or hydro-peroxide. Peroxides othe 
th»w of fat can l>e equally effective and organic pcracids arc wen 
as accelerators of autoxidation. which 

Ozone attacks un*aturnted fats with the formation of ozn miles ^ 

sulwquentlv <lec*»mpcr»e in a manner very similar to that of the per 0 ^ 
produced in ranciditv Moreover, ozone is a powerful^ oxidizing 8 ^ 
and a ralalot for autoxidativc reactions. 'Hie susceptibility ot 8 ^ 
the development of ranciditv is grratlv increased by exposure to 07nn V- n j., 
Mrtafj t'jw> of oxidative deterioration in fat-containing mfl ‘ j 
of mam kinds are frrquenth traced to contamination with copper 
m*n The harmful effect of metals on fats is due to the nrcclcration o 
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normal process of oxidation. In the absence of oxygen, however, they are 
unable to produce rancidity. A trace of an active metal added to a fat 
may reduce and may almost destroy the induction period. Indications 
are that copper is the most active catalyst with tin and aluminum being 
quite inactive. Lead, iron, and zinc are intermediate in activity. 

Canned Meats.— Unlike other meats which may be seen and handled to 
determine their condition, the fitness for food of meats hermetically sealed 
in a tin container can only be judged by the external appearance of the 
can. Deviations in appearance from what is referred to as a normal can 
are indications that the contents of the can may he unfit for food. Canned 
meats may become unsound because they were improperly heat processed 
at the time of canning or because of some fault in the container that 
developed during or following the canning operation. 

A normal can is characterized by straight sides and slightly concave 
ends. Also, the food should entirely fill the inside of the container. Canned 
liquids, however, do not usually entirely fill the can, there being a small 
empty space in the head of the can. Deviations from normal in the 
outside appearance of the can are considered as raising suspicion concerning 
the fitness for food of the contents of the can. Many deviations can 
be explained and when there is a doubt as to the fitness for food of an entire 
lot of canned product it can be subjected to incubation temperatures and, 
following incubation, the results can be evaluated. In any case, only 
canned products that possess the outside characteristics of normal cans 
are distributed to the trade, since the purchaser has been taught to be 
suspicious of canned food when the container deviates from the normal, 
and will discriminate against such cans when purchases are made. It is 
important to encourage purchasers of canned goods to be discriminating 
so that a can of food, that has developed an unsound condition because of 
inadequate steam pressure cooking or of some fault in the can, will not 
endanger the health of a purchaser. 

Studies with canned meats made by the Quartermaster Food and Con- 
tainer Institute at Chicago show that a considerable variation in stability 
characteristics might he expected. With canned beef and gravy, little 
change in acceptability took place during two years storage at 100° F. 
However, chemical changes did occur during this time including high free 
fatty acid values and severe corrosion of cans. Swelling of similar cans 
was evidenced at the end of two years. Analysis of head space gasses 
showed the presence of more than 40 per cent hydrogen in the swollen cans. 

Canned hamburger and gravy held at elevated temperatures showed 
predominantly chemical changes. There were fat-hydrolysis and loss of 
riboflavin. The product remained acceptable for about two years at 100° I', 
and four years at 70° F. 

Canned bacon was found levs stable than many of the other canned 
meats. Canned bacon stored at 100° F. for six months showed definite 
physical deterioration. At twelve mouths, slice separation was. all but 
|jtqn»s.sible. Samples stored at 70° F. bv contrast were acceptable for 
eight mi months but declined rapidly in acceptability lwtwcen eighteen 
and twenty.four months. The decline in acceptability involved flavor 
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defects and rancidity rather than physical damage. The canned hacon " as 
processed at pasteurizing temperatures. .red on the 

' Discoloration ot Product-Discoloration is sometimes ; n . 

surface of such products as canned luncheon meat. Anal> tira <f]( , 
dicates that the discoloration results from the absorption if .^ tion 
meat primarily at points where the tinplate is stressed in ,hc ' , m 
of the can. The discoloration is most prevalent in the °/ thc ™ „ un d 

of the can and adjacent to the counter-sink in the end. The n j c 

may be the hydroside, an oxide, a sulphide or some complex ory 

compound. , « _ Keen 

The discoloration on the surface of canned luncheon meat ^ 

corrected by the introduction of a small area of aluminum , - num 

to one end of the interior surface of the can. To be effective, the 
must be in electrical contact both with the metal of the can and i 
The effect of the aluminum is to establish a pilvanic cell within tne 
retards the solution of iron. In the galvanic cell the aluminum is ^ 

and the iron becomes the cathode. Durinj; the reaction, some ° 
aluminum is changed to what is probably a hydrated oxide t a 
to the aluminum metal. , . 

Leakers.— Even though the food has been thoroughly hea p , e 
in a can that is not hermetically tight, spoilage organisms will e “V . 
product through the opening in the can and the food in the co 
will decompose. Leaks in cans may result from incomplete closure ^ . 

some fault of the lid or closing machine at the time the lid is clamped o 
can. They also result from breaks in the tin by puncture with s 
objects due to careless handling of the canned product as it is P , . ^ 
distributed to the trade. Rust spots may perforate the tin to form . t 
Also occasionally, the partial cutting of a strip around the can to P 6 ^ 
the opening of the can with the use of a key perforates the tin plate a 
leaker results. . e 

A leaker is detected by the soiled spot on the can where the gas an s 
juices are expelled from the can. This is associated with a looseness < ^ seg 
tin which becomes separated from tbe food in the can because the 
that have developed in the can have eliminated the slight negatne P - 
sure (vacuum) that holds the sides and ends of the can to the enclosed 
in a normal canned product. The opening that produces the leak is so 
tiroes difficult to locate especially when there is an incomplete closure'' - 
at first sight appears to be normal or when the opening b covered b> 
label. j 

Swellers.— The ends of the cans containing inadequately heat-proces^“ 
food become distended as a result of gas that b produced in the can 
growth of spoilage organbms. Swellers also develop from leakers in t 
cases where there is a pinpoint leak which permits contamination oi 
food in the can but becomes closed, and as the gas is produced, it does ** 
exhaust through the pinpoint hole until much pressure has been de\ elope* 
which, in the meantime, distends the ends of the can. _ 

Flat Sour.— Flat sour spoilage is particularly insidious since the ^ 
remains ’‘flat.’* This spoilage is a characteristic decomposition change ,l 
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there is no gas produced in the can. The can, therefore, has all of the 
external appearances of a normal canned food. 

The organisms responsible for flat sour spoilage are heat resistant, some 
survive processing temperatures as high as 250° F. and even this temperature 
must he maintained for several minutes to destroy certain of these organ- 
isms. The heating schedules usually employed in processing canned meat 
food products are sufficient to destroy the organisms that produce the hat 
sour condition. However, since there is a tendency to reduce processing 
temperatures and time in an effort to retain the quality of meats in cans, 
it is important to consider the probability of contamination of the food 
with flat sour organisms. The effect of initial spore concentration on 
destruction time of these spoilage organisms assumes significance. For 
example, destruction time for 45,000 spores of a flat sour organism heated 
at 230° F. was found to be sixtv-two to sixty-five minutes while 4C0 spores 
of the same organism took only twenty-five to twenty-eight minutes. 

Overstuffed.— Cans that have been filled with an amount of food in 
excess of their capacity show distended ends. This gives the can an 
appearance similar to a sweller. 

Since any deviation from the concave position of the can ends is con- 
sidered as casting suspicion on the soundness of the contents of the can, 
overstuffed cans are not shipped to the trade. Overstuffed cans are 
emptied and their contents are examined for evidence of spoilage and, 
if found to be fit for food, the product is disposed of as being edible. 

There is a class of swcllers that is frequently confused with an over- 
stuffed condition. This happens when the gas produced by decomposition 
of the contents in the can remains dispersed through the product giving 
it a spongy consistency. The gas forces the spongy product against the 
ends of the can producing a sweller, however, a dull sound characteristic 
of an ovcrstuiTcd can is produced by tapping the end of the can. There is, 
therefore, no certain method by which the contents of the can that appears 
to be overstaffed might be definitely judged to be sound without opening 
the can for examination of the product. 

Loose Tin.— Sometimes canned product which 1ms been insufficiently 
exhausted (p. 353) before closure is heat processed. The purpose of ex- 
hausting the can before' closure is to remove all air from the contents prior 
to sealing the lid on the can. This assures that when the canned product 
is cooled after heat processing, the ends of the can will conform to the 
mass of product in the can, and this is usually associated with a negative 
pressure in the sealed can. If the canned product 1ms not l>ecii sufficiently 
exhausted before closure, the can will not he held tightly to the enclosed 
product and loose tin develops. 

( ans showing loose tin are suspicious cans, because the condition may 
aKo result from the formation of a small amount of gas due to incipient 
decomposition of their contents. When lots of canned products showing 
loo>e tin are incubated to ascertain the fitness for food of their contents, 
tunny <4 them will show distended can ends at the high incubation teinjwr- 
nturr. Determination, therefore, as to the fitness for food of the contents 
of this class of canned product is made after the temf*Tnttirr of the canned 
pu*duet c, **l-« to r»Kitn tcm|»emtun\ If the distended condition of the cans 
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disappears on cooling, their contents are judged to be fit for food. Even 
though it is found after incubation to be in sound condition, this class of 
canned product is discriminated against in the trade because the loose 
tin condition gives rise to suspicion concerning the fitness of the contents 
for food. 

Contamination with Flood Water.— The contamination of canned product 
with flood water results in deteriorative changes because the exposed cans 
quickly rust at those points where the protective tin coating of the tin 
plate is broken during the canning process. Canned product that has 
been inundated by flood waters is examined carefully for weaknesses that 
develop in the can because of corrosive conditions. All those cans that 
show extensive rusting or corrosion are excluded from food channels, the 
paper labels are removed from the cans that are considered as being safe 
containers for food and the containers are washed in warm soapy water 
using a brush where necessary to remove rust or foreign material. Ike 
canned product is then immersed in a solution of sodium hypochlorite 
containing not less than 100 parts per million of available chlorine. The 
cans are then rinsed in clean, fresh water, dried thoroughly, relacquered 
if necessary', and relabeled. 
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FOOD POISONING 


Food poisoning may have numerous etiologies including chemicals, 
poisonous plants and animals, bacterial toxins, and bacterial infections. 
Food poisoning as discussed in this chapter and associated with meat and 
meat food products is usually confined to the inadvertent addition of toxic 
chemicals, bacterial toxins formed in the product prior to consumption, 
and bacterial infections resulting from the ingestion of viable pathogens 
with the meat and meat food products. 

This chapter docs not include parasitic infestations such as trichinosis and 
cysticercosis which are covered on pages 149 and 85. The hazard of 
insidious toxicity associated with the conscious addition of chemicals to 
foods such as flavorings, processing ingredients, and packaging devices, is 
dealt with in the chapter on “Chemical Additives” beginning on page 430. 

Neither does this chapter include a discussion of those infections that are 
not ordinarily associated with food but concerning which food may some- 
times serve as a vehicle for the infectious agent. These infections include 
bacillary dysentery, infectious hepatitis, amebic dysentery, typhoid fever, 
scarlet fever, and acute digestive upsets of viral etiology. These infections, 
of course, should not be overlooked when investigations are made of 
suspected food poisoning outbreaks. The mentioning of these infections 
serves to emphasize that the correct diagnosis and intelligent analysis of 
any outbreak of food poisoning requires applying to the problem the full 
resources (if symptomatology, pathology, and epidemiology in its broadest 
sense, including bacteriology, virology, serology, and allied sciences. 

Chemical.— The toxic chemicals discussed here are those which induce 
an early pathologic response following ingestion. This may vary from a 
few minutes to two hours. 

Instances of cadmium poisoning have occurred when acid foods were 
prepared in cadmium-plated metal equipment. Such outbreaks occurred 
in the early UMO's when pop-dele trays were coated with cadmium. The 
acid pops j el e solution dissolved the cadmium plating and consumers of the 
cadmium-contaminated |H»psieles suffered from nausea, vomiting, cramps, 
and diarrhea. The symptoms l>egan in fifteen to thirty minutes following 
ingestion. Although there has Ihtm no recorded instance of cadmium 
poisoning from the ingestion of meat products, cadmium is not jH-nnitted 
to W n-cd in connection with meat-handling equipment. 

t rrtain gray enameled asking utensils hate Im-tii n Miiinv of nistituom 
|wiw»niiig. Metallic antimony has |**rs|sted as a n*'idual contaminant in 

( 
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the cniunel «f such utenriK IteMilthig food contamination ha*? 
nausea am) vomiting witliin the hour following ingestion. 

The close physical resemblance of sodium fluoride to baking powder, 
baking soda, mid flour has resulted in accidental poisonings with this chem- 
ical. As a corrective measure Federal regulations now require that insecti- 
cidal sodium Huoridc he colored blue. Acute sodium flouride jxnsoning 
may result from the consumption of as little as J gram resulting in nau .T sl [ 
vomiting, and diarrhea. The consumption of large quantities has resultcf 
in death. The use of sodium fluoride as an asenricide for swine does no 
appreciably increase the amount of fluoride in the swine carcass. 

lhirium carbonate is another pesticide that lias contaminated food* " ,s 
a rat poison and being a white i>owder has been mi\e<l in error with Hour. 
The classic ease is the one involving 85 British soldiers who lwcamc sic 
from eating tarts prepared with the contaminated flour. Nausea, vomiting, 
cramps, and diarrhea occur within one to two hours. _ . 

Alctliyl chloride poisoning has occurred resulting from direct inhalation o 
the gas from a leaky refrigeration system. It is mentioned here bcamse t c 
poisoning inav occur under circumstances that might appear to impncn 
food. The vomiting, convulsions, and abdominal pains resulting from t ie 
poisoning may be mistaken for symptoms of gastrointestinal intoxication. 
furthermore, mental confusion, drowsiness, stupor and coma also char- 
acterize this inhalation poisoning and this may be confused with botulism- 
Instances of zinc poisoning, while rare, have been associated with tne 
consumption of acid foods such as apples which were cooked in galvanized 
iron kettles. The symptoms are pain in the mouth, throat, and alKiotnen 
followed by diarrhea. 

The physiological effects of nitrite poisoning are well understood. Exces- 
sive nitrite intake causes a condition known generally as anoxia. The toler- 
ance of 200 parts per million has been established for nitrites in mea 
The cases involving nitrite poisoning resulted from ingesting meat contain- 
ing several times this amount. , 

Normal body respiration requires the presence of an adequate supply ° 
oxygen in the lungs, a sufficient amount of hemoglobin which is capable o 
combining with this oxygen to form oxyhemoglobin, the transportation^ 
this oxyhemoglobin to the tissues at a rate commensurate with the needs 
of the tissues, and the ability of the body tissues to utilize the oxygen as > 
is supplied to them. Any change in this process beyond the ability" of the 
body to compensate for it results in anoxia. 

Excessive nitrite ingestion will affect the oxygen-hemoglobin combination 
resulting in anemic anoxia. The nitrite alters the hemoglobin in a way that 
interferes w ith its ability to transport oxygen. The hemoglobin thus altered 
cannot enter into the oxygen exchange function of the blood. . . 

In addition to the general symptoms of anoxia which may' include rapid 
pulse rate, headache, impairment of the special senses, labored breathing 
and delirium, the condition is also characterized by a flushed face wit* 1 
violent, then diminished heart action. There is severe throbbing headache, 
dizziness, faintness, great muscular relaxation and tremors, circulatory' 
collapse and, if the condition progresses to a fatal termination, there is 
marked cyanosis. 
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Bacterial.— Identifying the causative agents of food poisoning of bacterial 
origin has run a difficult course. In the very nature of tilings, food is 
exposed to a wide variety of bacterial contamination. A tremendous variety 
of environmental conditions present a potential that staggers the imagin- 
ation. There are an unlimited variety of combinations of organisms, media, 
oxygen tensions, temperatures, and other biological controlling phenomena. 

The food poisoning outbreaks themselves almost invariably present ft 
confused picture. Only rarely is there anything like a clear picture of 
cause and effect. With the exception of botulism where the symptoms are 
usually dramatic and characteristic, identifying the causative agent in cases 
of food poisoning requires materials and techniques of a kind that are not 
usually available to the local health official. 

The establishment of a case of bacterial food poisoning must be developed 
from a mass of case reports that attempt to identify the causative agent in 
the presence of many types of organisms that might be regarded as potenti- 
ally capable of producing food poisoning. Bacteria that have been im- 
plicated in food poisoning belong to types that occur widely in nature. 
For example, foods such as raw milk, cheese, ice cream, and many meat 
products are regularly consumed containing thousands of living bacteria per 
milliliter or gram, many of which are of direct intestinal origin. In spite 
of this bacterial food poisoning outbreaks occur only rarely. 

Botulism.— This is an intoxication with the toxins of clostridivm botu- 
Unum. There are five sero types, A, B, C, D, and E, existing in nature as 
sporulating saprophytes which grow freely in a great variety of organic 
substances, if the pH is 'near neutral and anaerobic conditions prevail. 

A powerful toxin is a product of the growth of this organism, and this 
toxin attacks the motor-nerve terminals. There may be nausea, vomiting, 
and diarrhea preceding the development of principal and characteristic 
eewVnd uctvows system symptoms. These symptoms me extreme weakness, 
dryness of the mucosa, loss of ocular accommodation, double vision, vertigo, 
and difficulty in swallowing. The typical onset is twelve to thirty-six hours, 
usually less than forty-eight hours, after ingestion of the toxin-containing 
food. An early onset is invariably accompanied by gastrointestinal symp- 
toms. Once the typical neuropathic symptoms have appeared, the chances 
for recovery are not at all favorable, being about 30 per cent. 

CL botulinum is the name of a group of rod-shaped spo re-form ing anierobic 
bacteria producing exotoxins. The spores arc among the more heat- 
resistant types of microorganisms. Work performed on spores of CL 
ImfufimiM indicates a maximum heat resistance in the nature of four min- 
utes at 240° F.; ten minutes at 239° F.; 32 minutes at 230° I\; 100 minutes 
at 221° F.; and 330 minutes at 212° F. The germination of the spores of 
this organism requires a higher temperature of incubation than for growth 
and multiplication alone. In a suitable medium, growth and toxin produc- 
tion occur within a few days at 08° F. when either vegetative cells or sf>ores 
arc inoculated. When vegetative cells are inoculated in a suitable medium 
held at bS° V., toxin is produced but lieat-<leto\ified sj>ores rarely spomlate 
and pnxlrnv toxins at 0>S o F. 

Although the five sero tvj>es of the organism an* not universally dbtrilw 
ii ted throughout the world, the organism itself has a world-wide ubiquitous 
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distribution. Whenever food is even slightly contaminated with soil and 
inadequately preserved or underprocessed in hermetically-sealed containers, 
the food may contain viable CL botulinum spores. 

The toxins produced by the various sero types differ in stabilities. These 
differences in stability relate to both pH and heating temperature. In ail 
cases, however, the toxin is destroyed by cooking at 9S° C. for at least ten 
minutes. 

Since the spores of Cl. botulinum are present in the soil and widespread 
in nature, they are undoubtedly swallowed in small amounts in dust and 
dirt and on uncooked fresh fruits and vegetables. Botulism does not occur 
in this way. If small numbers of CL botulinum organism should grow in 
the intestinal tract and produce small amounts of toxin, we should expect 
to find small amounts of anti-toxin in the serum of animals. Apparent'.' 
this is not the case. Accordingly, it can be assumed that the toxin of Cl. 
botulinum must be ingested to produce botulism. 

The toxin of Cl. botulinum is a true exotoxin which gives rise to char- 
acteristic symptoms when injected into animals. The specific types give 
rise to specific anti-toxins in the semm of immunized animals. 

Fowls in which CL botulinum has grown have been described as possess- 
ing a disagreeable odor or a bad taste. Such non-acid fowls have been 
described as having a foul, rancid odor. There is no characteristic off-wlor 
or taste produced in the various classes of fowl by the growth of the organ- 
ism. Furthermore, it is impossible to rely upon sjioilage as a safeguard 
against l>otulism, since there are varying degrees of tolerance among vari- 
ous individuals regarding the use of spoiled food. The majority of European 
strains of CL botulinum and the American t\pc E. strain causing human 
botu)i»m are non-proteolytic and probably would give little olefactory 
evidence of spoilage. 

Staphylococcus.— In the case of staphylococcus food poisoning, the fowl 
may contain sufficient enterotoxin to produce violent illness and yet have 
no odor of spoilage or abnormal ta>tc. Of all the factors that favor the 
nroduction of enterotoxin b\ the stnnhvlraf*vn« tetnnemtnre i-. the ino-t 
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suitable for toxin production. The factors required for a toxin-producing 
medium are not fully known. 

Staphylococci grow well on cured meat. They grow in concentrations of 
salt and* sugar that inhibit the growth of many organisms. In fact, the 
addition of suitable concentration of salt to the food may serve to prevent 
the growth of certain spoilage bacteria which would compete with the 
staphylococci. Some staphylococci can grow anaerobically in ground ham 
having 5 per cent salt and 200 p.p.m. of nitrite. 

The enterotoxin is extremely heat-resistant but gradually loses its 
potency with prolonged boiling. Toxigenic strains of the staphylococcus 
are coagulasc-positive, but this means little in view of the fact that in one 
study of stools 33 per cent of the people examined with no gastrointestinal 
symptoms were found to contain coagulasc-positive staphylococci that were 
probably harmless. Phage typing is now believed to be more important 
than sero typing in identifying toxigenic strains, and isolation of the same 
phage type from the feces or vomitus of a patient and from the suspected 
food is more conclusive than merely discovering a toxigenic phage type in 
either alone. 

Ordinarily the ingestion of the staphylococci as such does not cause food 
poisoning. The food poisoning is caused by ingesting the enterotoxin 
produced by the staphylococci growing in the food before it is ingested. 
Many food poisoning outbreaks have been caused by foods which show no 
definite off condition. 

It has been shown that the growth of the staphylococci in atmospheres 
of carbon dioxide enhances toxin production. Tests indicate that all food 
poisoning staphylococci are coagulasc-positive, however, not all coagulnse- 
positive strains are capable of producing enterotoxin. The staphylococci 
can grow either in or on a food product; that is, they are facultative with 
respect to oxygen. They grow much better aerobically, however. The 
staphylococci are not putrefactive and few if any off odors are produced in 
foods as a result of the growth of the organism. 

Strains of staphylococci are notorious in their ability to become resistant 
to many antibiotics employed in human therapy. In individuals recovering 
from a serious illness, antiobiotic resistant staphylococci strains may re- 
place the normal indigenous flora of the alimentary tract and produce 
staphylococci autointoxication. 

Considering the total quantity of food consumed in this country that is 
capable of supporting growth of the food poisoning staphylococci and the 
many opportunities for infection of the food with the organism, it appears 
that staphylococci food poisoning is an exceedingly rare occurrence. 
Apparently only rarely are there favorable combinations of circumstances 
which include initial contamination and appropriate time and temperature 
of incubation to afford effective enterotoxin production before the food is 
consumed. 

Bast'd on the evidence available, it seems to be well established that the 
staphylococcus ft»od poisoning organism is primarily of human origin. 
Foods become contnimmntcd with these organisms as they are handled by 
humans. Air would seem to he a minor source of contamination. 

Apparently the anaerobic growth of the fi>od |H»isoning staphylococcus 
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does not occur when the pH of the food is as low as 5.5. However, aerobic 
growth continued until the pH was lowered to 4.S. Xo doubt the 1°^P” 
of such products as fermented sausages explains why staphylococcus food 
poisoning is virtually unheard of in such food items. 

Altough the enterotoxin of the stapbvJoccocus is quite resistant to 
heating, the organism itself is readily destroyed by usual cooking tempera- 
tures. For example, no surviving staphylococcus was found either in or on 
inoculated hams after thev had been smoked to an internal temperature 

of 137* F. 

Studies have revealed no evidence of enterotoxin production by any of 
the coagulase-negative strains. On the other band, enterotoxin was pro- 
duced bv 9 out of 12 coagulaso-positive strains of staphylococcus that were 
tested. The best test animal to feed or inject with potent enterotoxin 
appears to be the rhesus monkey. Monkeys are expensive and are not 
easily handled, and they are also likely to become resistant to enterotoxin 
after several feedings. Some workers have found that six-to eight-week 
old kittens are susceptible to injections of the enterotoxin mtra peritoneal!? - 
Adult cats are harder to handle and seem relatively less sensitive than kit- 
tens. Staphylococcus food poisoning is probably the commonest of all food 
poisoning. However, the number of cases occurring annually b not known 
because the condition is not reportable. The symptoms differ from those of 
botulism; they appear more rapidly and are of shorter duration. Recover?' 15 
complete in the majority of cases. 

I'sually the first symptom observed b salivation which is subsequent!} 
follower! by nausea, vomiting, retching, abdominal cramping of varying 
seceritv, and diarrhea. In severe cases, blood and mucous may be observed 
in the stool and vomitus. Headache. muscular cramping and sweating 
often occur if symptoms are moderateh severe. 

Because some individuals do not develop symptoms of food poi-oning 
when the?" ingest staph? lococcus enterotoxin, the question arises as to the 
relative susceptibility of the population. From the data it is evident, how- 
ever, that few people escape illness when appreciable enterotoxin b ingested 
in fonrl 
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same location. There is an impressive similarity between the distribution 
of various salmonella found in man and in domestic animals in the same 
environment. 

One type is found most commonly all over the world. That is the 
Salmonella typhimunum. It is isolated in the United States and Canada 
in 30 to 40 per cent of all outbreaks of salmonella gastroenteritis and in 
Great Britian in two-thirds of all salmonella outbreaks. The next most 
common types in the United States are S. newport , S. oranienburg, S. 
choleraesitis, S. anatum , S. Montevideo, and S. panama. Other types, S. 
derby, S. Manhattan , S. newington , and S. dublin , are frequently found, and 
still others are isolated occasionally. For example S. thompson is in- 
frequently isolated from poultry and swine in the United States and 
this type has rarely been recovered from humans. In England, however, 
it has been found frequently in outbreaks of salmonellosis in ducks, but 
no infection in man. S. dublin is a common infection of the intestinal 
tract of apparently healthy cattle and it appears only rarely in human infec- 
tions in the United States. A number of outbreaks studied in England and 
Wales have been attributed to this type. The Communicable Disease 
Center at Atlanta, Georgia, and several other Public Health Service 
laboratories in the United States gladly cooperate in typing cultures. 

Efforts to trace sources of infection in salmonella outbreaks are frequently 
laborious and unsuccessful. Even when an apparent source has been found 
it is often difficult to be sure it is the real source. The distribution of these 
bacteria is universal. The natural habitat is the intestinal tract of animals 
and man. Food may, however, contain the organisms because it lias been 
contaminated at any stage of its preparation or processing, or it may 
already contain them because the animal from which it came was infected 
with salmonella clinically or asymptomatically. Human beings infected 
through animals may, during illness, and for varying periods thereafter 
discharge pathogenic bacilli in their feces and contaminate food by handling. 
Of the nnimals that furnish meat as the major source of salmonella gastro- 
enteritis, poultry and pork are considered to be the most frequently 
responsible. Investigators emphasize that salmonella is a species which can 
live and multiply in the intestinal tracts of a wide variety of hosts and that 
the potential sources of contamination of foods are many. 

Salmonella infection occurs both clinically and asymptomatically. Clin- 
ically, a great variety of syndromes are cruised by the organisms. A slight 
diarrhea, a severe enteritis, a typlioidal picture, septicemia, meningitis, 
osteomyelitis— in short, nearly every kind of symptom caused by microbial 
infection may be produced by the salmonella. Not the parasite but the 
variable host’s susceptibility and reachability are responsible for the varied 
clinical inanifestat ions. 


As evidence of the potential danger from salmonella infection, the follow- 
ing is quoted from rejxirts on the occurrence of outbreaks in Sweden during 
1053: 


July 10, 1053 

“For the hist two weeks Sweden has l>eon in the throes of what looks like the 
paratyphoid epidemic since the 1915 epidemic at Helsinki, Finland. Official 
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the largest in Sweden anti fcnd« it- product 1 * all mer 11 ? , . - r, found 
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action should «oon reduce tlie number of new cases. Ncirthri . 
the epidemic will continue for some tune due to near seeondarj foe. . ^ ^ ^ 
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margarine factory at Arbus in central huts Is: Acconlm against -cert 

there vrere 2213 cases with 24 deaths nntifori from Juij S U rta, ^ ^nd 
cases Kith 49 death- during the fift Keel. of July, and 2®J ««< « £ bonier? of 
half of June. The disease has apparently not extended bejoni 
Sweden.” 

Streptococci. — S treptarfjccus faecal is (alpha-type streptwwd) out _ 
considered by many workers as being responsible for food po ; n t he 
breaks when enormous numbers of the organism ha\e bee . or Jy 

suspect e<l food. Outbreaks have been attributed to the strep -^ted 
when they are proved to be present in large number in OI J v a 

food and have been identified as xtreptcroccu * faecahs. 1 e ™^l test ',nal 
email number of the strain possess the property of causing gast of 

symptoms. The species is a natural inhabitant of the intestina 

man and animals. . Jn^ted with 

In all outbreaks enormous numbers of the organism were in* - ^ 

the implicated foods and dosage undoubtedly played a role *“ 7^ ^^ted 
of illness. The incubation period from the time of eating food imp 
with S.faecalix to the onset of illness is longer than that of stapn. 
focxl poisoning outbreaks and varies from three to eighteen bo . ur *'. than 
Symptoms are usually much milder for this type of food P 0150 . f ^ay 
in staphylococcus food poisoning. The longer incubation pc t {,’c 
represent the pericxl required for multiplication of the organs 
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intestinal tract before the infection is manifested. Work performed with 
this streptococcus indicates that it is the organism itself that produces 
food poisoning symptoms since culture filtrates of these organisms do not. 
The growth characteristics of S. faccalis are such that the organism may 
multiply readily on contaminated foods. The organism is characterized 
bv its ability to grow fairly rapidly over a wide temperature range (10° to 
45° C.). It also grows in salt concentrations up to (5.5 per cent and some- 
times higher. It is also sufficiently heat resistant to survive the time and 
temperature of pasteurization. 

Enterococcus.— Specific strains of cschcricftia coli have been incriminated 
in gastrointestinal disturbances. Pathogenic strains of E. coli appear to 
be widespread in the United States and Europe. Some of these coli types 
might readily find their way into food. 

Massive feeding of specific strains of E. coli to human volunteers have 
in some cases succeeded in producing gastrointestinal symptoms. Nausea, 
stomach ache, fatigue, and occasional cramps were observed. The number 
of outbreaks of food poisoning which may be caused by specific strains of 
E. coli is unknown. Many reports are undependable because the method 
employed in identifying the causative agent did not adequately eliminate 
other probable infective agents. 

The paracolon organisms form a large group of heterogenous coli-Iike 
organisms which have physiological characteristics unlike typical Escher- 
ichia. It is difficult to identify the role of these organisms in the production 
of enteric disease on account of their frequent occurrence in the intestinal 
tract of apparently normal persons and animals. Here as in other enteric 
infections the very young are the usual victims. 

Clostridium Perfringens (Welchii).— A total of 87 outbreaks ascribed to Cl. 
perfringens are reported in England and Wales for the period 1949-1953. 
This represents a considerable increase over previous reports and comment 
is made that food poisoning due to this organism is underestimated in the 
records of those countries. 

By contrast with reports from England and Wales, experience in the 
United States is summed up by Dack that information is needed to explain 
the role of Cl. perfringens as a causative agent in outbreaks of food poison- 
ing. This bacillus has been reported in the stools of patients in epidemics 
of diarrhea, but since it is ubiquitous and commonly found in feces, its 
causative role has not been definitely established. 

In view of the foregoing and because a report from England and Wales 
is given in rather convincing terms, that report follows: 

SOURCES OF CONTAMINATION IN BACTERIAL FOOD POISONING 
OUTBREAKS IN ENGLAND AND WALES, 1949-53 

By 

Dus, Bktty C. I loans. Join Taylor, W.C. Cockhuiin and R.E.O. Williams, 
Directors of the boexl Hygiene, the Salmonella Reference, the Epidemiological Research 
niul the Staphylococcal Reference Laboratories of the Public Health Laboratory 
Service for England and Wales 
CL my lehii 

In the five year* there were 87 outbreaks which were a-rrUm! to CL ire lehii. 
None was remrilcri l>efore 1950 anil even after that time nil bacteriologists were 
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not examining food or feres for the organism. The incidence of foot! poi«omnR « 
to CL uchhii therefore is underestimated in the records. The foods associated n 
these outbreak* were* notwl in 84 rojHirt* and in 8 f of (linn meat tlbhc* nerc m * 
tioncd — "4 were process! and made-up meats, 4 “meat", 2 fre*>ii meat aw 
canned meat. In tlie 19 outbreaks associated with pmces'-ed and made-up “ 
in 1953 tlie dhlte* mentioned were — rebelled merits (fi), meat ]>irs and pa K tie« \ h 
cold meats (4), stews and made-up di-hes (2) and brawn (1). , . 

Tlie role of certain strains of Cl. tctlchii in food poj-oning was recently J*P* ,rT , 
in detail by Hob!* and her colleague* who described the epidemiologies 3 
bacteriological findings in more than 25 outbreaks investigated between 194< 11 
1952. In typical outbreaks the patients developed relatively mild colickv awio ' 
inal pains and diarrhea {usually without vomiting or pyrexia or other constitute 
symptoms) eight to twenty-two hour?; after a meal of cold or warmed-up mea 
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Interval from 
ingestion of 

Deservoirs 

of It ic 

Characteristic 

CflMWlf 

footl to onset 

infecting 

agent 

of illness 

organism 

symptoms 

Salmonella 

8-72 hours; 

gastro- 

abdominal pain; diarrhoea; 

(food- 

often 

intestinal 

nausea; pyrexia; sometimes 

poisoning 

types) 

8-12 hours 

tract of 
animals 

vomiting; prostration 

Staphylococcus 

1- 6 hours; 

often 

2- 4 hours 

man (skin 
and nose, 
and cuts); 
animal* 

salivation; nausea; . _ 

vomiting; abdominal pain, 
prostration; diarrhoea; 
subnormal temperature; 
recover}* in about 24 hours 

Enterococcus 

4-12 hours 

gastro- 
intestinal 
tract of 
animals 

abdominal cramps; 
diarrhoea; no prostration 

or pyrexia; rapid recovery 

Clostridium 

perfnngens 

8-22 hours 

gastro- 
intestinal 
tract of 
animals 

abdominal cramps 
diarrhoea; no prostration 

or pyrexia; rapid recover}' 

Clostridium 

botulinum 

2 hours to 

8 daj s ; 
often 

12-48 hours 

soil 

difficulty in swallowing 
double vision; no pyrexia? 
in fatal ca«e«, respiratory 
paralysis 


Fig 122. 


which had been boiled, braised, steamed or stewed for two to three hours on the 
day before it was to be eaten and allowed to cool slowly overnight. From most ol 
the suspected foods and from the feces of the patients, they obtain profuse cultures 
of heat-resistant strains of CL trelchii. Meat-broth cultures of strains isolated from 
food suspected to have caused food poisoning were given to three adult volunteers? 
one developed acute colic and diarrhea, one had mild colic and diarrhea and the 
third had mild abdominal discomfort. Two “control” adults given uninoculated 
meat broth had no symptoms. The heat resistance of the strains is associated with 
their ability to form spores. It is readily demonstrable in strains from feces sampler 
but is less easily demonstrated when the strains come direct from food*. From the 
detailed epidemiological and bacteriological findings the authors concluded that 
these heat-resistant strains were the causal agents in the outbreaks reported. 
Extensive studies of the sources of infection were made. They isolated heat- 
resistant strains of Cl. velchii from feces from 2 to 5 per cent of normal person" 
(compared with 90 per cent of ca*es of food poisoning due to Cl. treWbY), from 
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56 per cent of 125 batches of sewage swabs from different parts of England, from 
the feces of IS per cent of 76 pigs, 15 per cent of 41 rats and mice, 2 per cent of 
113 cattle, from 20 per cent of 55 specimens of raw pork and 24 per cent of 54 
specimens of beef. They also isolated strains from batches of blowflies from 
different sources— a hospital, a butcher’s shop, a fried fish shop, a slaughterhouse 
and a refuse-sorting depot. Heat-resistant strains of CL wclchii arc therefore 
found in a variety of reservoirs— feces of human or animal origin, slaughterhouses, 
sewage, flies and, presumably soil and dust. Prevention of food poisoning due to 
CL icclchii requires that food should be protected from animal and human feces, 
and from flies and dust. But perhaps it is most important of all that meat dishes 
should either be eaten hot os soon as they are cooked or cooled quickly and refriger- 
ated adequately. As these outbreaks are nearly always associated with reheated 
boiled or stewed meat, such dishes should if possible not be reheated; if the} - have 
to be, they should be taken rapidly to a temperature of 100° C. Well-roasted 
joints (except occasionally ones made from boned and relied meat in which heat- 
penetration is difficult) are seldom implicated. 

Ptomaine Poisoning. — This term no longer has standing as a diagnosis 
for food poisoning. Because of its history of use in this connection, how- 
ever, it is desirable to give it some attention if for no other reason than to 
explain its present status and give the reason for its fall from the respectable 
position it occupied for a great many years. 

A ptomaine has been defined as a basic organic compound that is formed 
by the decomposition of nitrogenous matter. The term includes a wide 
variety of nitrogenous compounds resulting from the decomposition of 
protein. Some of these compounds are not particularly toxic and none 
are specific in the sense that bacterial toxins are. Bacteria which are in no 
way pathogenic may be capable of producing ptomaines. Others which 
are highly pathogenic may produce few or none of this class of organic 
compound. The expression “ptomaine poisoning” has been abandoned 
because it is a misnomer which does not identify an etiological factor 
associated with food poisoning. Food poisoning may arise from bacterial 
contamination of the food, from bacterial toxins retained in it, or from the 
presence of one or more of a large variety of deleterious chemical com- 
pounds. The expression “ptomaine poisoning” is not appropriate for 
any of these. 

Decomposed meat, because of its objectionable taste and odor, is rarely 
eaten, and in any case the products of decomposition are not necessarily 
toxic. Contaminated meat, on the other hand, may contain pathogenic 
bacteria or bacterial toxins. Decomposed meat may, of course, also 
contain pathogenic bacteria or bacterial toxins. Clinical diagnosis of food 
poisoning, when it is suspected that the food is contaminated with certain 
bacteria or their toxins, should be supported by epidemiologic, bacterio- 
logie, and toxicologic investigation. A diagnosis of “ptomaine poisoning” 
is no substitute for this. 
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Man from earliest time has been concerned with the safety of food- - 0 
doubt fatal errors taught which foods could he eaten safely. Acute poison- 
ing highlighted the experiences that led to an evaluation of food safety m 
those days. Today’s problem is also concerned with the more insidious 
hazard of chronic toxicity of foods. . 

No food or chemical is safe or harmless or non-toxic under all conditions 
of possible use. It is a relative matter. Ilarmlessncss must he evaluated 
only in relation to the circumstances of use and then only by apply ,n R 
reasonable criteria. 

Practically all food consumed today has had some chemical treatment in 
its production, processing, packaging or storage. Farmers use several 
hundred organic chemical compounds for specific applications as soil con- 
ditioners, seed-treating compounds, chemical fertilizers, insecticides, weed 
control agents or herbicides, fungicides, rodent icides, soil fumigants, 
miticides, regulators of growth and maturation, and the like. Chemical 
research has provided many chemicals for use in food manufacture. Among 
these are preservatives, mold inhibitors, fumigants, germicides, antioxidants, 
emulsifiers, stabilizers, extenders, artificial flavors, flavor enhancers, tender- 
ized, artificial colors, plasticizers, ion exchange and ion sequestering agents, 
vitamins, filmsand waxingcompounds, artificial siveeteners, plastic wrappers 
and treated papers, anti-foaming agents, and the like. Events of recent 
years have given the food industries a heightened awareness of potential 
health hazard associated with chemical additives and a realistic appraisal 
by industry of its responsibilities to the consuming public. 

A basic consideration in the subject of chemical additives in foods h as 
to do with the level of hazard. The many chemicals already used in the 
preparation of foods are presumed to have established a level of hazard 
which, while it cannot be easily identified in terms of true health significance, 
must be regarded as being substantial. 

The mam chemicals already being used in foods must be considered as 
burdening the body metabolism. It is well known that in some cases the 
burden is too great, notably the sodium intake level for people with high 
blow! pressure. But the hazard lex el must be considered more particularly' 
as it relates to normal indix iduals. Even though the lex-el cannot be clearly 
identified in terms of u ell being of the healthy individual, it is difficult to 
justify increasing the hazard materially . 

Hie Food ami ft rug I .aw of 193S has been interpreted as endeavoring to 
maintain the status quo on the hazard lc\-el. In applying the law, the Food 
( 430 > 
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and Drug Administration has been said to apply a “per sc doctrine”. That 
is, no new chemical additive that is toxic to humans is permitted under 
the law to be used in foods. 

The tolerance provision contained in the “pesticide” amendment to the 
Food and Drugs Act of 1938 accepts the idea that the level of hazard might 
be a little flexible rather than rigid. The amendment recognizes that chem- 
icals, although toxic, might be added to foods if a safe maximum amount 
of the chemical in the food can be identified. This safe amount is expressed 
as a tolerance and in terms of parts per million. 

As an added safeguard in the use of a potentially toxic chemical for 
which a tolerance might be identified, it is commonly held that there should 
be a showing of necessity for use of the new chemical. That is, the use of 
the chemical should be necessary to the preparation of the food. To put it 
another way, if the chemical is not necessary in the preparation of the food, 
it should not be used. 

The justification for applying the “necessity” doctrine is that even’ safe- 
guard should be used to assure against increasing the level of hazard. There 
is reason to believe that the addition of a substantial number of new chem- 
icals in foods, especially those that are known to be toxic above tolerance 
levels, would inevitably raise the level of hazard. In any case, it is pointed 
out that the tolerance provision of law is for the purpose of permitting the 
development of new and improved processes for food that presumably 
react to the consumers’ benefit. If a chemical does not contribute to this 
improvement, it must be considered as not being necessary for use and 
therefore it should not be included in the food supply. 

It is also well known that when a new chemical is developed that con- 
tributes something to food preparation, there is a tendency to over-promote 
the use of the chemical. It tends to find its way into many foods where its 
contribution might be considered to be negligible and to the extent that it 
gets such usage, it tends to become a significant part of the human diet. 
Just what is a safe tolerance in many cases is difficult to identify. Obviously, 
the total amount in a diet is significant, and this amount is influenced by 
the number and kind of foods in which the chemical comes to be used. 

Actually, the “necessity” doctrine cannot he applied strictly. The 
criterion becomes one more of usefulness. Usefulness is a more practical 
standard. A decision based on a finding of necessity requires or tends to 
require the evaluation of a number of what become rather elusive factors. 
The standard of usefulness is not only more practical to apply but in the 
long run, food processors will not continue to use a chemical in the prepara- 
tion of a food unless its usefulness is clearly demonstrated. 

It might be said, then, that the doctrine of “necessity” emphasizes the 
imjmrtance of placing an effective limitation on the use of new chemicals 
in food when, as a practical matter, it uses the criterion of usefulness in its 
application. The “necessity” doctrine keeps freshly before the control 
official and industry the importance of not increasing significantly the 
hazard level in the food supply. 

In the development of our knowledge of nutrition, primary emphasis 
has l>ee» given to deficiencies that may oceur in our diets and to ways of 
-s'lfc-guardmg against them. Along with the application of such knowledge. 
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a notable reduction in dietary deficiency diseases has occurred. 
decreasing need in the United States for emphasis in this direction, mo ™ 
effort has been devoted to the investigation of positive factors in foodstu s 
that might be detrimental to health. _ „ , 

A group of conditions broadly termed “degenerative diseases as 
assumed major importance as causes of illness and death in recent decades. 
The causes of these conditions are under intensive investigation, and specia 
emphasis is being placed on the role of environmental factors. 

Causal relationships between environmental factors and human disease 
have long interested scientists. Knowledge of such relationships under ies 
most advances in preventative medicine. It is not surprising, therefore, 
that investigators at present are trying to determine whether factors in 
the environment are causally related to the occurrence of cancer in man. 
As has been true in the study of all diseases whose causes are unknown, 
the elements of environment to which man is constantly or repeated.' 
exposed, the atmosphere, water, and foodstuffs, command the greates 
share of attention. 

Many discussions concerning the possible relation of chemicals which ma> 
occur in foods to the occurrence of cancer of man have been held at scientific 
meetings, and reports of these have appeared in scientific publications. 
Scientists involved in discussions of food additives and cancer recognize 
the conjectures as such, and ascribe importance to them only insofar as 
they may stimulate the kind of inquiries which will help advance know-- 
ledge. The conjectural nature of the scientists’ discussions has frequent!.' 
been forgotten, misconstrued, or poorly stated. This has contributed to 
an apprehension among consumers over the safety of the food supply and 
to the concern of many food manufacturers over the possible loss of e° n ' 
sumer confidence. 

Knowledge about possible cancer-causing agents in foods is, in genera), 
at the point that studies are being devised and undertaken to test such 
possible relationships. Years of study will be required to build definitive 
knowledge concerning all causes of cancer. There is a need to continue and 
expand the present efforts to identify any relationships which may exist 
between environmental factors and the occurrence of cancer in man. 
Measures taken to safeguard the food supply can be only as effective as our 
state of knowledge permits. 

Actually, causal relationship is known concerning the ingestion of a sub- 
stance and the subsequent development of cancer in man. Accidental 
repeated ingestion of “radium paint” or the use of so-called “radium water 
has been followed by the development of cancer of the bone. The ingestion 
of certain aromatic amines such as 0-naphthvlamine or 4-ami nodiphenyl 
through industrial exposure has been associated with occurrence of cancer 
of the bladder. Epidemiologic evidence indicates that a prolonged intake 
of sufficient arsenic may result in development of cancer of the skin. 



The National Research Council has published the following as a guide to 
investigators in the field of food additive toxicity : 


PRINCIPLES AND PROCEDURES 
FOR EVALUATING THE SAFETY 
OF INTENTIONAL CHEMICAL 
ADDITIVES IN FOODS 


A Statement Prepared by the 

Food Protection Committee 

FOOD AND NUTRITION BOARD 
NATIONAL ACADEMY OF SCIENCES- 
NATIONAL RESEARCH COUNCIL 


GENERAL PRINCIPLES 

1. A decision to use an intentional additive in foods should be based on the 
assurance (o) that it will be safe, and (6) that it will benefit the consumer. 

2. Results of critically designed tests of the physiologic, pharmacologic, and 
biochemical behavior of a proposed additive made in various species of animals can 
provide a basis for the evaluation of the safety of a chemical additive at a specified 
level of intake by man. It is impossible, however, to establish absolute assurance 
that the additive at this level will be completely safe for all humans under all 
conditions. 

3. Additives should be subject to continuing observation for possible deleterious 
effects under prolonged and varying conditions of use and should be reappraised 
whenever indicated by advances in knowledge. 

4. The safety of an additive should be appraised in terms of the minimal level 
of physiologic response, of the extent of its use in foods, and of the amounts that 
may be eaten under all likely patterns of consumption. No substance should be 
added to a food if there appears to be a reasonable probability that the maximum 
amount likely to be consumed in the human diet will produce adverse deviations 
from normal physiologic function. 


BASIS OF EVALUATION 

In order to judge the safety of the use of an additive in the light of these principles, 
information must be obtained on: (A) the chemical and physical properties of the 
additive and when possible, the forms to which it may be converted in the food 
product; (B) the biologic effects of varying dosages of the additive and its conversion 
products, including toxicologic, mctalxdic, and nutritional effects; and (C) the 
anticipated levels and patterns of consumption. 

A . Chemical and Physical Piiopurtiks 

1. The additive should be identifiable in chemical and physical terms. 

2. If the additive is a mixture of chemicals, the components should be described 
and a reproducible eomjKvdtion assured by reference to physical and chemical 
constants. 

2$ ( m ) 
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3. There must he available methods of adequate sensitivity and J 

the quantitative determination of the additive in all the foods in nhicn its - 
proposed an<l in nnimal tissues and fluids. Tlie sensitivity required is depe 
upon the toxicity of the additive. As a general guide it is current Iv consi _ 
satisfactory if analytical recover}’ is within *10 per cent when the additixe 

at levels of 10 ppm or more. If the additive occurs at levels around u.i pi ■ 
analytical recovery within *40 per cent may lie acceptable. _ 

4. Knowledge of the stability of the additive and its reactivity with the c 
ponents of the foods in which it will be used is desirable. 

8 . Biologic Aspects 

Toxicologic aspects. In studies of toxicity, special attention should 1)C gi'en to. 
(1) uniformity of response within and among species; (2) rate, extent, and mooe 
detoxification and elimination; (3) tendency toward accumulation in. the )> 
(4) occurrence of unusual or alarming reactions such as carcinogenesis; an W 
occurrence of sensitivity, tolerance, or idiosyncrasy in response to the compou * 
Toxicity must be established in terms of generally accepted indices of injup' 

or 
of 


as structural, biochemical, and physiologic changes in specific organs or 
systems. Toxicity testing is often guided by a knon ledge of the chemical 
physical properties of the substance at hand and of the effect of substances 
similar properties or structure. Tests should be so designed as to emphasize 8 } 
suspected potential of the substance for injur}’, in order to give as stringent a i 
as possible. Such considerations may influence the choice of a test animal 
order to obtain information in the most sensitive species. 

The dosage levels investigated should range from an absence of the additive m 
controls through a series of intermediate levels and through at least one 
significant effects. The material should be fed at a sufficient number of ’ ev y s ., 
determine the maximum level of no response and to indicate the nature ol me 
response at the higher levels. These observations will allow an estimate of sat«J 
in the species under study and will serve as a basis for extrapolation to the otner 
species. In growth studies, differences ma}’ not be interpretable unless calo* 10 
intakes are equalized or otherwise taken into account. . . 

It is not possible to design a single program that will apply to every new addib'C 
in all its applications. As an investigation progresses, data obtained may indicate 
the advisability of altering the program of study as originally designed. 

With the above considerations in mind, the following tests may be suggested as 
a program which can be reasonably expected to yield the toxicologic data needed 
to assess hazard. 

1. Acute oral toxicity. The approximate lethal single oral dose should be deter- 
mined in at least three species, at least one of which is a non-rodent such as the dog. 
This information is of value in planning studies of subacute or chronic toxicity 
and in the recognition of symptoms. Extension of these acute tests may occasion- 
all}' be desirable. 

The signs, clinical course, gross and microscopic tissue changes, and, if P 0551 ^ 
the mode of death should be described. Surviving animals should be observed 
until completely recovered. 

2 Subacute oral toxicity Results from a ninety day feeding test with ten animals 
of each sex a t each of sei era] feeding levels may make possible a decision as to n hether 
the proposed use is too hazardous to warrant further toxicologic study. The infor- 
mation obtained may also serve as a guide in selecting feeding levels for the chronic 
toxicity study. The do^e-re^ponse relationship should be examiner!. 

The data sought may include, at each of the several feeding levels, the effects 
on food consumption, growth, mortality rate, blood and urine composition, and 
organs as measured by weight and histopathologic findings. Any alterations in 
functions and behavior should be noted. Effects on digestibility and utilization of 
the ration may be important. 

The subacute feeding tests with rats may be so designed that enough rats are 
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used at each dietary level to provide animals to be continued, in tests for chronic 
toxicity, in the event it becomes advisable to conduct such tests. 

3. Chronic oral toxicity: Long-term tests are conducted on the premise that the 
possible effects of the lifetime ingestion of an additive in food by man cannot be 
predicted from results of tests less stringent than lifetime feeding in a shortlived 
animal (approximately two years in the case of the rat) and one year or longer feed- 
ing in the dog or monkey. Obviously these tests may be either inadequate to the 
purpose or more exacting than necessary, but past experience has not supplied a 
more rational alternative. 

In the tests with rats the materia! is fed at selected levels in the diet to groups of 
25 or more weanling animals of each sex. The levels to be fed should be chosen on 
the basis of the data obtained in the subacute feeding tests. 

The two-year tests may include observations on: food consumption; growth; 
absorption, excretion, and tissue storage of the additive; mortality; oigan weights; 
histopathologic and hematologic findings; blood and urine chemistry; such changes 
in behavior and function as may be determined by gross observation; and such other 
observations as may be indicated in special circumstances. Effects on ration digest- 
ibility and utilization and on reproduction and lactation maybe especially significant. 

For dogs or monkeys, groups of three or more animals are usually fed the material 
under test at three or more intake levels for one year or longer. Observations are 
similar to those made in the chronic feeding test with rats. The dog or monkey 
tests are generally started after the rat studies have been in progress long enough 
to provide data to aid in selecting the feeding levels likely to be most informative. 

Biochemical, metabolic, and nutritional aspects. It is desirable to stud}' in animals 
the biochemistry and the metabolic fate of additives. After animal tests have 
indicated reasonable safety, studies on man may be undertaken. Such studies 
may yield valuable information. Biochemical evidence can be of value in deter- 
mining the safety of a compound by showing whether the additive is a product 
formed during the normal intermediary metabolism of foodstuff in the human body 
and whether it is metabolized by way of the well-known pathways of dietary 
components. This evidence can seldom entirely replace that from chronic toxicity 
tests. Special consideration must be given the possibility that the metabolism of 
the additive will overload the normal pathways for metabolism of foodstuffs. 

The influence of an intentional additive upon the nutritional contribution of the 
foods in which it may appear must be considered. It is important to ascertain the 
effect of the additive on the stability of nutrients in the foods, as well as on the 
digestibility and utilization of the ration. 

In addition to the foregoing, two special considerations should be reemphasized: 
(a) The possibility of alteration of the additive after its addition to foodstuffs 
should be explored. The altered additive or its reaction product with an entity of 
the food may be more or less toxic than the original chemical. (6) The extent to 
which chemically or pharmacologically similar substances are present in the usual 
diet should be known. 

C. Anticipated Levels and Patterns of Consumption 

In order to estimate the probable intake level of the additive, information on its 
proposed use is essential. This information includes (a) the amount of the additive 
technically desirable in foods, (6) the proportion of the usual diet composed of foods 
m which this additive may appear, and (c) the extremes of probable intakes of these 
foods. From this information the maximum potential consumption by individuals 
or special groups as well as the average potential consumption for the genera! popu- 
lation can lie estimated. 


EVALUATION 

One of the most difficult problems in the interpretation of toxicologic data is 
tnc translation of such data into terms of human me levels and margins of safety. 
. , 1 BUiwtancc presents problems peculiar to itself and requires individual eon- 
sKieration bv those competent to exercise objective judgment of all the available 
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Tiie decision a* to a safe level for an intentional food additive should ba«ed 
upon such factors 'as the maximum dietary level that produced no unfavour 
response in test animals, the severity of response in test animals at dietary le 
above the no-respon«e level, and the estimated potential for human con c umpti 
of the food or foods for which the additive is proposed. 

In attempts to predict the safety of a proposed food additive to humans 
in terms of toxicity in animals, the statement has been made that the 
additive should have at least a 100-fold margin of safety. Good pharmaceu- 
tical judgment dictates that there shall be a clear distinction between a 
safe dose and a toxic dose. 

Animals, for the most part, are more resistant to toxic chemicals than 
man. This can be illustrated for two familiar substances for which some 
chronic toxicity data are available for the two commonly employed labor- 
atory animals and for man. Man can ingest 1 ppm. of chlorine m m3 
daily diet without harmful effects, whereas the rat can tolerate about J 
ppm. In experiments with sub-acute toxicity, man begins to show signs 
of intolerance to arsenic at about 30 ppm. in the diet whereas the dog can 
tolerate 127 ppm. Man is about 10 times as sensitive to poisons as the ra 
and somewhat more than 4 times as sensitive as the dog. 

There is considerable variation in susceptibility among animal species. 
This susceptibility changes from one substance to another but, in general, 
rats are less susceptible to toxic substances than dogs and slightly more 
susceptible than mice. 

There is variation in susceptibility within the different strains of the same 
species, with age within the same strain, and within different animals of 
the same strain, age and se.x. Since the human population as a whole is 
heterogeneous the factors influencing susceptibility are of particular im- 
portance in assessing the human hazards. 

In experimental work the animals employed are chosen from a health.' 
stock and are kept under controlled conditions, whereas humans vat? 



been estimated that a sick individual may be as much as 10 times more 
susceptible to toxic substances than an individual in good health, Dietary 
inadequacies also influence the effects of toxic substances as does physical 
stress, heat, and cold. Thus, allowance must be made for these influencing 
factors as well as for the healthy, average individual on an adequate diet. 

In the o\er-all consideration of the safety of the material in human use, 
all of the auxiliary factors that make up the diet characteristic of the human 
must lie taken into account. The proposed additive will be only one of a 
number of other substances that may be unintentionally or unavoidably 
added to foods tending to increase the total strain on the body’s catabolic 
mechanism. It has l>een shown that the effect of feeding a combination of 
certain insecticides in the same diet is greater than the effect of any one in 
the group. Even a history of long usage in man is not adequate proof of 
safety - I «d >onitory re-evaluation of such substances as lithium chloride, 
a "idt •'uh-titute; dulcin, a synthetic sweetening agent; and cournarin, a 
fla\or, lias dinnn the-e materials to be unsuitable as additive* to the 
human diet. 
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Since man can seldom be used as an experimental subject, reliance for 
the evaluation of the toxicity of a substance must ordinarily be placed 
upon studies in laboratory animals. Even then it cannot be said for certain 
that lack of toxicity in animals will necessarily forecast what may occur in 
man. However, the selection of the 100-fold margin of safety serves as a 
reasonable safeguard to minimize the danger. 

There is an important aspect of animal experimentation that seems to 
be receiving increased attention, namely, the “stress group”. Usually, 
animal experimentation is aimed at a very different target. A group of 
animals is selected on the basis of maximum homogeneity, and the experi- 
ment carried on with great pains to maintain the uniform animal in a 
uniform environment and to present one challenge, that is, the substance 
for treatment under investigation. It is quite obvious that such experi- 
mental conditions are designed to reduce the number of variables and make 
it easier to interpret Tesults. However, it can also be said that such an 
experimental arrangement by its very nature may be limiting the number 
of answers that might be obtained. One may quite reasonably ask this 
question “How would the uniform animal group react if by some means the 
efficiency of the liver had been reduced by 25 per cent?” 

The very uniformity of response of a uniform group under no stress but 
that of the experimental substance makes it difficult to interpret the find- 
ings in terms of man and, after all, such interpretation is the ultimate 
purpose of a large part of animal experimentation. Man as a group is 
probably as heterogeneous as we can find in nature. It would indeed be 
difficult to find a group of so-called normal human beings that did not 
represent a multitude of perhaps “dormant” stress conditions. 

It would seem desirable, therefore, to supplement the test as outlined on 
“normal” groups with tests on “stress” groups. 

It should not be implied that a deliberately heterogeneous group of 
animals should be selected for study. Such a procedure would be self- 
defeating, since the number of variables would make it difficult to gain a 
statistically valid result. It would be desirable, however, to produce 
animal groups from uniform stock in which a stress situation had been 
developed. For example, it should be possible by giving a hepatotoxin such 
as carbon tetrachloride to maintain a “sick” liver. Experiments on a few 
toxic responses of animals to insecticide during a short period in which 
they received from 0.5 to 1.0 inl./kg of carbon tetrachloride have been 
carried out successfully. 

Possibly for other stress situations should he mentioned: nephrotoxins 
(uranium or mercury salts); disturbances of thyroid function (thiouracil) ; 
disturbances of pancreatic function (alloxan); experimental anemias, and 
finally, ns a special category, cancer-sensitive animals. This latter type of 
stress group has been highly developed for uniformity of response. 

Uniformity of response in a particular stress group is the most desirable, 
but it cannot be stated whether it would be possible to maintain all Mich 
proved stress groups and keep them reasonably uniform over a normal 
lifetime. However, experiments even if limited in time by increased mor- 
bidity of groups would Ik* extremely valuable. Thus, by interacting a 
number of well-defined functional inadequacies with the particular tot 
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substance, it becomes possible to define with “™ wl,at ,^vell Cn” tte 
what the response of lieteroKeneous but for whomno 

sick man, the man whose hver is slig btl . , for whom finsl 

present clinical liepatofunctional test is definitive 

diapnosis becomes uncertain. . , , 1,1 be suggested voula 

Obviously, the number of animal groups that " u< 'f o[ judgment 
rapidly outrun most laboratory facilities. A , *t| on. 
strengthened by collateral tests for practical and would be. 
would usually decide what a reasonably good Intimate ^ Bnsffcr , 

If, for example, routine tests with normal g rou I’ F t( , st with a stress 
there would probably be little reason for compounding ‘ ubstance in a 
group. On the other hand, a negative response on a f a ) se sense 

“normal” group should not always lull the experimente wide 

of security', particularly when that test substance might has 

contacts with man. , . x , , -„i additives, it h aS 

Direct Additives.-In discussing the subject of chem & are a(lde d 
become the practice to distinguish between those or prepa ration 

directly to the product in connection with its ma ™ tact he foo £ indirectly 
generallv and the other class of chemicals which get int g pest icide 

bv environmental contact such as containers, for yjj, j 3 the 

residue. This breakdown presents no real consumer i '"‘ er ® duct . 

same regardless of how the chemical gained .entrance t ■ a dditives 

There is some convenience in presenting this subject of ™ . list of 

to use the direct-indirect breakdown. ^ c 'j or * n ® f ’ , h „ product. The 

additives includes only those that are added directl .micals are per- 

list also gives the reason for using the additive. These manu- 

mitted by the Federal Meat Inspection Sen-ice to be used l 
facture of meat products prepared in inspected establishments. 


3. 


Additive 
. Anti-foam A 
(methyl 
polysilioxane) 
!. Ascorbate, 
sodium 
Ascorbic acid 


4. Bacterial Btartera 
and lactic acid 
starter culture. 

5. Benzoate, sodium 
6 Benzoic acid 

7. BIIA 
(butjlated 
hvdroxyanisole 

8 BIIA 

9 BIIT 
(but> lated 
Iiydroxytoluene) 

10 Carbonate, sodium 

11 Caseinate, sodium 


Purpose 

Prevent foaming 


Accelerate color 
fixing, inhibit fading. 
Accelerate color 
fixing, inhibit fading. 
Flavor developer. 


Retard flavor reversion. 
Retard flavor reversion 
Inhibit rancidity 
development 

Inhibit rancidity 


Soup 

Cured cuts; cured, 
comminuted product. 
Cured cuts; cured, 
comminuted prod 

Dry sausage, 
pork roll. 

Oleomargarine 

Oleomargarine 

Lard and shortening. 
Unsmoked dry 


Rotation, nonspecific 

loaves. 
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Additive 

12. Caustic soda 

13. Citrate, sodium 

14. Citric acid 

15. Citric acid 

16. Citric acid 

17. Citric acid 

18. Coal tar dyes 

19. Diacetyl 

20. Hydrogen peroxide 

21. Hydrolyzed 
plant protein 

22. Isoascorbate 
sodium 

23. Isoascorbic acid 

24. Isopropyl citrate. 

25. Lecithin 

26. Lecithin 

27. Lime 

28. Mono-and 
di-glycerides 

29. Monoisopropvl 
citrate. 

30. Monosodium 
glutamate 

31. Natural coloring 
matters. 

32. NDGA (nordi- 
hydroguai- 
aretic acid) 

33. Nitrate, potassium 

34. Nitrate, sodium 

35. Nitrite, potassium 

36. Nitrite, sodium 

37. Papain 

38. Phosphate, 
disodium 

39. Phosphate, sodium 
acid pyro- 

40. Phosphate, sodium 
hexameta- 

41. Phosphate, sodium 
pyro- 

42. Phosphate, sodium 
tripoly- 

43. Phosphoric acid 

44. Propyl gallate 

45. Resin guaiac 

4G. Sodium 
metAailieatc 


Purpose 

Treatment of tripe. 
Prevent coagulation. 
Prevent coagulation. 
Increase effectiveness 
of antioxidants. 
Increase effectiveness 
of antioxidants. 
Flavoring 
Coloring sausage 
casings and some fats. 
Flavoring 
Bleach 
Flavoring 

Accelerate color 
fixing inhibit fading. 
Accelerate color 
fixing inhibit fading. 
Prevent flavor 
reversion. 

Inhibit rancidity 

development. 

Emulsifier 

Denuding 

Emulsifier 

Increase effectiveness 
of antioxidants 
Flavoring 

Coloring sausage 
casings and some fats. 
Inhibit rancidity 
development 

Color fixing. 

Color fixing. 

Color fixing. 

Color fixing. 

Improving portability. 
Decrease amount of 
cooked out juices. 

Decrease amount of 
cooked out juices. 

Decrease amount of 
cooked out juices. 

Decrease amount of 
cooked out juices. 

Decrease amount of 
cooked out juices. 

Increase effectiveness 
of antioxidants. 

Inhibit rancidity 
development. 

Inhibit rancidity 
development. 

Denuding 


Product 

Tripe 
Beef blood 
Beef blood. 

Lard and shortening. 

Unsmoked dry sausage. 

Chili con carne 
Oleomargarine 

Oleomargarine 

Tripe 

Various 

Cured cuts, cured 
comminuted product. 
Cured cuts, cured 
comminuted product. 
Oleomargarine 

Lard and shortening. 

Oleomargarine and 
shortening. 

Tripe 

Lard, shortening and 
oleomargarine. 

Lard and shortening. 

Various 

Oleomargarine 

Lard and shortening. 


Cured products. 
Cured products. 
Cured products. 
Cured products. 
Frozen cuts. 

Ham, pork shoulder 
picnics and the like. 
Canned chopped ham. 
Ham, pork shoulder 
picnic and the like. 
Canned chopped ham. 
Hum, pork shoulder 
picnic and the like. 
Canned chopped ham. 
Ham, pork shoulder 
picnic and the like. 
Canned chopped ham. 
Ham, pork shoulder 
picnic and the like. 
Canned chopped 1mm. 
Lard and shortening. 

Imrd and shortening. 

Lard and shortening. 

Tripe 
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Addttiie 

47. So<13um 
sulfoarPtatr 
derivatives 
of mono- and 
di*glyceride<» 

48. Stearvl citrate 

49. Tannic acid 

50. Trieodium 
phosphate 

51. Tocopherol 


Purpose 

Kmulsifier 


Prevent flavor 
reversion. 
Clarifying. 
Denuuer 

Inliiliit rancidity 
development. 


Product 

Oleomargarine 

Oleomargarine 

Rendered fats. 

Tripe 

I .art! and shortening- 


Indirect Additives.— Three groups of additives are included under thjs 
heading. The first is identified with packaging materials, the second >5 
concerned with pesticide residues, and the third includes those additives 
that result from administering such things as hormones, antibiotics, and 
tranquilizers to the live animal. 

Packaging Materials.— The development of a tremendous range of plastic 
materials has profoundly influenced the packaging of food products anc 
particularly meats. These plastics have been used as such, they have been 
used to treat many kinds of conventional packaging materials, and their 
method of application has presented new problems by contrast with use of 
traditional packaging devices. 

Because of the intimate relationship between the food and its container, 
the packaging material must contain no element that nill impart unnhoJe- 
someness to the food. Many packaging materials have been reviewed and 
investigated to make sure that only those which are safe are used in pack- 
aging food products. Following is a list of chemicals that ha\ e been approved 
for use in packaging materials applied to meat products under the Federal 
meat inspection program. 


Svnthetic Re«ins 


Plasticizers 


Polyvinyl chloride 
Polvvinj 1 acetate 
Polyvinyl chloride-acetate 
Vim lidene chloride 
Polystyrene 
Poll ethylene 
Cellulose acetate 
Regenerated cellulose 

Terephthahc aeid-ethv lene glycol copolymer 
Butadiene-acry lonitnle (perbunan or hycar 
synthetic rubber) 

Epon 1001, 1007, 1009 
Polyvinyl butyral 


Ethvl Phthalyl ethyl glycolate (E-15) 
p-tertiary Bu'tv pheny l sal icy late 
^-(2-Xenovy ) 1, -2-epovypropane , 

2-Ethylhexyl dipheml phosphate (Santicizer IW 
Butyl phthalyi butyl glycolate (B-16) 

GKcerol Monooleate 

Acetyl tnbutyl citrate (Citroflev A-4) 

Di-io=-but\ I adipate 
Butyl stearate 
Glvcerol 

Dibutvl Sebacate 
8orhitol 

Acety 1 triethy l citrate (Citroflex A-2) 
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Combination Plasticizer- . . • Paraplcx G-CO 

stabilizers Paraplex G-02 

Stabilizers Aluminum monostcarate 

Calcium acetate 

Calcium cthvl acetoacetate acetate 

Calcium carbonate 

Calcium stearate 

Calcium glycerophosphate 

Mono-, Di-, and tricalcium phosphate 

Calcium oleate 

Calcium ricinoleate 

Magnesium stearate 

Magnesium glycerophosphate 

Mono-, do-, and trimagnesium phosphate 

Disodium hydrogen phosphate 

Ammonium potassium phosphate 

Tin oxide 

Tin stearate 

Tin oleate 

Tin palmitate 


Lubricants Metallic soaps such as the oleates, 

stearates, and palmitates of aluminum, 
calcium magnesium and zinc. Carnaufc 
wax, paraffin and A era wax C. 

Pigments Lakes of food dyes 


Iron oxide 
Titanium dioxide 
Ultramarine Blue 
Prussian Blue 

Copper phthalacyanine Blue 
Tungstated organic blues 
Carbon black 

Chrome oxide green (chromic oxide, hydrated — 
not “chrome green”) 


Pesticide Residues.— The widespread use of synthetic organic pesticides 
since 1940 has emphasized several problems previously not significant in the 
field of practical insect control. These problems are concerned with all 
aspects of the very real difficulty encountered in attempts to establish 
quantitatively the magnitudes and locales of persisting residues of these 
organic pesticidal substances, especially as they occur in man’s food supply. 

The food control officials’ concern with the possible presence in foods of 
deleterious amounts of persisting pesticides undoubtedly relates to the well 
established phenomena that (1) being oil and wax soluble, most of the new 
pesticides cannot be expected to persist for any time as extrasurface deposits 
on plant parts or on animals, (2) when ingested in sublethal amounts by a 
warm-blooded animal, many of them are deposited in part in the fat depots 
serving the liver from which they presumably can be mobilized in lethal 
amounts during periods of physiological stress, and (3) penetrating pesti- 
cides arc not amenable to easy removal from plant or animal tissue and 
therefore we may expect repeated exposures to such residues In our food 
supply. 

Although most pesticides are subject to weathering and other losses 
under field conditions, many of the synthetic organic pesticides persist on 
or in the commodity in decreasing amounts for remarkably long periods of 
time. Actually, these persisting residues of pesticidal materials challenge 
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the ingenuity of the residue analyst. The food control official is required 
to reconcile the foregoing with the position of importance that the use o 
pesticides has attained in the agricultural economy and the con .~^ in | e 
interest in an abundant and high-quality food supply. The necessi . ® 
the use of pesticides such as insecticides, weed billers, and fungicides >n 
production of an adequate, wholesome and economical food supply ,s ^ 
established. Dr. II. L. Haller, when he was Assistant Director of tne 
Crops Research Division, Agricultural Research Service, Lmted o . 
Department of Agriculture, stated “Over one-half of the common^ ; 
foods grown in the United States require the use of pesticides.' Dr. r red 
Bishopp, before his retirement as Assistant Chief of the Bureau of Ln o- 
mologv and Plant Quarantine of the United States Department of Agn 
ture, emphasized this fact in these words: “An abundance of high-qua 1 . 
food and fiber crops is absolutely dependent upon the use of a diversm 
group of pesticides . . . without pesticides, vegetables, fruits and cerea > 
would be unmarketable even by low standards. Wormy apples and cab ag » 
weevjly cereals and other infested foodstuffs with the accompanying wa ^ 
of insects would reach the market in a condition unfit for human fop?- 
An amendment to the Federal Food and Drug I^aw called the ‘Testici e 
Amendment” enacted July 22, 1954, contains legislative provisions aim 
at the protection of the consumer in connection with the occurrence 
pesticide residues in food. This amendment was also called the All er 
amendment In honor of Congressman A. L. Miller of Nebraska who, as 
Chairman of the House Committee on Interior and Insular Affairs, was a 
member of the select committee to investigate the use of chemical add it l^ 
in foods, drugs, and cosmetics. The bill which he introduced and wbic^ 
later came to be known as the Pesticide Amendment to the Food and pni? 
Law was an outgrowth of the information obtained by the select committee 
while holding hearings and in many hours of conferences with industry, 
college, and farm groups, and governmental agencies. # , 

The Pesticide Amendment changes and improves existing Jaws in the 
following respect: 

(1) A specific method for controlling the residue of pesticide chemical* 
which may remain in or on raw agricultural commodities is set up which is 
distinct from that controlling other poisonous or deleterious substances 
which are used in or remain on processed, fabricated, and manufactured 
food. In this way recognition is given to the peculiar economic, agricultural 
and public health problems which are important in the regulation of pesti- 
cide chemicals. Inlike many other chemicals, pesticide chemicals are 
necessary instruments of agriculture in producing and expanding our food 
supply and are comprehensively regulated by the Department of Agricul- 
ture under the Federal Insecticide, Fungicide and Rodenticide Act. 

(2) The determination of questions of agricultural usefulness and prob- 
able residue levels involved in the establishment of tolerances is made a 
function of the Department of Agriculture, while the determination of 
questions of a public health nature remains a function of the Department 
of Health. Education and V\ elfare. In this way, a more logical grouping of 
governmental functions is effected than under existing law which costs 
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responsibility for determining agricultural questions as well as public health 
questions upon the Department of Health, Education and Welfare. 

(3) Before any pesticide-chemical residue may remain in or on a raw 
agricultural commodity, scientific data must be presented to show that the 
pesticide-chemical residue is safe from the standpoint of the food consumer. 
The burden is on the person proposing the tolerance or exemption to 
establish the safety of such pesticide-chemical residue. 

(4) Specific time limits for informal administrative action in establishing 
tolerances are prescribed to avoid the adverse consequences of inaction and 
protracted delay. Promptness is vital in this area of regulation to all 
concerned. 

(3) Provision is made for the appointment of independent committees of 
scientific experts selected by the National Academy of Sciences to study 
proposed regulations establishing tolerances for pesticide chemicals and to 
make recommendations thereon to the Department of Health, Education 
and Welfare. 

(6) The procedure prescribed for establishing tolerances emphasizes 
informal proceedings rather than the formal public hearing type of proceed- 
ing. This is accomplished in two ways: First, the bill sets up a procedure 
whereby the manufacturer or formulator most directly concerned with the 
establishment of a tolerance for a particular pesticide chemical lias the 
right to initiate the proceedings for a tolerance on that chemical by filing 
a petition; second, the bill provides for the initial setting of tolerances 
without a formal public hearing, limiting such hearings to issues which 
may remain in dispute at the conclusion of the informal proceedings. 
Existing law requires a formal public hearing before any tolerance can be 
established and such a proceeding can be initiated only upon the request 
of a substantial segment of the industry or upon the initiation of the govern- 
ment. 

(7) Where the informal procedures do not produce a satisfactory toler- 
nnce or exemption, the rights of all concerned to a full and fair hearing on 
the disputed issues are preserved. 

(8) Provision is made for the exemption of pesticide chemicals from the 
requirements of a tolerance, in cases where tolerances are not necessaiy to 
protect the public health and for the establishment of temporary tolerances 
for those pesticide chemicals which are used in or on raw agricultural 
commodities under experimental permits issued by the Department of 
Agriculture. 

Insecticides commonly used at the present time belong to one of two 
principal groups, the chlorinated hydrocarbons or the organic phosphates. 
A few of the organic phosphates have chlorine atoms incorporated in the 
molecule. The commonly used chlorinated hydrocarbons are DDT, 
lindane (or BIIC), toxnphene, cldordane, DDE, inethoxychlor, TDK, aldrin, 
dieldrin and endrin. The latter three compounds are not, strictly speaking, 
chlorinated hydrocarbons hut are grouped with them because their toxic 
activity is similar. The commonly used organic phosphates are pamthion, 
TKPP.innlathion, EPX, and diazinon. I)DYP is an example of a chlorine 
containing organic phusphntc. Its use is limited because of high mammalian 
toxicity. There are a small number of insecticides of minor importance in 
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addition and, of course, new insecticides are being continually develops. 
In addition to the insecticides there is a long list of fungicides, miticiaes, 
nematocidcs, and herbicides of varying degrees of importance in relation 
to animals. . 

An animal may he exposed to these compounds cither by direct eontae , 
such as spraying, dipping, or rubbing or by consuming forage which has 
been treated. The Use of systemic insecticides such as the cattle gru 
treatment is becoming more common. Insecticides may be applied o 
cattle by sprays, dipping vats, or by suspended appliances on which the 
cattle rub their backs to rid themselves of flies. Spray-dipping machines 
and self-sprayers are coming into more common use. Sheep are usual . 
treated by dipping or dusting. Most pigs are now sprayed w ith insecticides 
and miticides. Treated wallows are also used. The insecticides most use* 
for direct application are lindane (or BHC), chlordane, and toxaphene 
except for spraying dairy cattle in which case malathion is probably the 
most used insecticide. Forage which animals consume may contain any o 
the pesticides in amounts depending upon the time of treatment and the 
volume of spray or dust applied to the crop. C ertain insecticides, notabl} 
BHC, may pass from the soil into growing crops. BHC used on cotton is 
known to have been present in potatoes grown on the same land tn e 
following year in sufficient quantity to make the potatoes unpalatable. 
Miticides are in general some of the same chemicals used as insecticides an( 
the animal exposure would be from direct application. Fungicides may be 
used on grain and forage consumed by an animal. Xematocides are usually 
applied to the soil and animal exposure would be limited to uptake b> 
plants growing on the soil and eaten by animals. Herbicides, such as 2,4, V, 
used to kill weeds in pastures are likewise a residue hazard. 

Chlorinated hydrocarbon insecticides accumulate in the fat of exposed 
animals. Some of the organic phosphates also appear in the fat, some appear 
to partition between fat and lean, and others are completely absent from 
the fat. The fate of many of the pesticides in the animal body has not been 
more than superficially determined. 

Two types of methods are available for the determination of insecticide 
residues, those by the use of which the amount of a specific chemical can 
"be determined, and those which will indicate the presence of a group di 
chemicals. Biological assay will indicate the presence of a toxic substance 
from any source 

The only reliable specific methods available at the present time enable 
the chemist to determine the presence and amount of DDT, methoxychlor, 
and benzene hexa chloride. A few other specific methods have been p«*- 
po-ed, particularly infra-red determination of the alrlrin type chemicals, 
but these ha\e been found to be either lacking in sensitivity, unadaptable 
to routine um?. or subject to interferences not eliminated in sample clean up. 
General methods include organic chloride determination, cholinestera^ 
inhibition, and biological assay . Organic chloride methods involve either 
saponification of fat and concentration of the insecticide fraction with 
suliMfiuent determination of inorganic chloride, or combustion of the sample 
and chloride analysis of absorbed products of combustion. Cholinesterase 
inhibition i> characteristic of all organic phosphate insecticides. The phov 
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phate residue can be separated by chromatograpbv and determined by 
treatment of the enzyme. Residues for this work have been obtained only 
from the surface of certain crops. Methods have not been worked out for 
separating organic phosphate residues from meat. 

Biological assay is usually carried out by the use of flies. The toxic 
material is separated from the sample and a standard weight of flies exposed 
to the residue under carefully controlled conditions for a fixed lapse of time. 
At the end of this period the lethal dose is determined by counting the 
number of dead and living flies. Mosquitoes and other insects have also 
been used. In dealing with mixtures of insecticides or with samples of 
unknown history, general methods are little more than qualitative. A 
general method is valuable in sorting out samples which are free of residues. 
In case residues are found, samples can be tested for DDT, methoxychlor 
and BIIC and the amount present, if any, determined. No other insecti- 
cides can be determined with certainty in a sample of unknown 
history. 

All of the general methods have obvious limitations. The organic 
chloride concentration and extraction method will not show the presence 
of the uldrindieldrin type of insecticide. This method as well as the com- 
bustion method will not distinguish toxic from inocuous organic chlorides. 
Nontoxic weathered residues eaten with forage by an animal, or nontoxic 
insecticide metabolites would appear the same as toxic residues. However, 
if organic chlorides arc found and subsequent DDT, methoxychlor, or BIID 
determinations account for all the chloride, it is apparent that no other 
organic chlorides are present. 

The llv assay is limited by the variable sensitivity to specific chemicals 
of the test organism compared to other organisms. For example, about SO 
mierograms of toxaphene are required to kill flies in the assay, whereas 1 or 
2 mierograms will kill mosquitoes. These differences in susceptibility 
extend to other animals including man. Differences in tolerance levels 
which may he set for various insecticides will also limit the usefulness of 
the fly assay. A sample extract which would kill flies under standard assay 
conditions could he within the tolerance if the insecticide present were 
methoxychlor. Sample dilutions could resolve this difficulty. However, 
if a tolerance for B1K\ for example were set a 1 ppm compared to II ppm for 
methoxychlor a diluted sample could indicate no toxic residue in a sample 
which in fact was far above the tolerance for BIIC'. 

Chlorinated Hydrocarbons.— DDT was first synthesized by Zeidler in 1871. 

'I lie original discovery of the insecticidal activity of I)DT was made in the 
Bade Ddiomtorics of *T. K. Oeigy, S. A. in 10119 in the course of n search 
for a moth-proofing cnni|>ntiiid. It was extensively toted in Switzerland 
m 19UM1 when the itwcticide proved exceptionally effective by checking 
the plague of Colorado birth* that threatened the Swiss jmtato crop. 

'I he chemical wa- introduced into Knglatid and the l*nit«*d States in MM2. 
iVodnrtiiiii was started in thoc iimntrio by the (irigv Company in 10II1. 

Benzene hexaeliloride in-ectieidal activity was di'-vovcm! Minuham-ou-b 
in I ram-raml Kngland in l!MlM9|I». 
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Toxaphcne was developed us ti result of ati observation that chlorinated 
turpentine has insecticidal properties. 

When DDT was developed in the cmir«c of a search for a moth-proofing 
compound, its contact insecticidal properties were reeopdmi. It a 
this stage that the work was extended to investigate as contact imectici e* 
the numerous synthetic ehemienls being produced in connection with ie 
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moth-proofing experiment. It was recognized that in developing a contact 
insecticide, the problem was the same, namely, to concentrate the poison 
at the point where it would be most effective. However, the mechanism 
had to be quite different and the molecular structure had to be correspond- 
ingly different. 

The majority of contact insecticides enter the body of the insect through 
the cuticle, either through the thin walls at the base'of the numerous pores 
through which the hairs emerge and which are distributed unevenly all over 
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the body, or through the thin inter-segmental membranes. Thus they 
enter the nerve substance and the evidence is that they act largely on the 
nervous system. Investigators postulated the working hypothesis that the 
fundamental essential in a contact insecticide is that it shall be lipoid 
soluble. This lipoid soluble contact component is brought in intimate con- 
tact with the chitin cuticle, thus enabling it to penetrate over the lipoids 
and lipo-proteins of the chitin cuticle into the nerve endings. This enables 
the insecticide to concentrate at the point or points where it will exercise 
its greatest effect. 

A very small quantity of poison accumulating in the lipoids of the nerve 
substance is sufficient to initiate poisoning. However, the component 
providing lipoid solubility must be present if the toxic component is to 
penetrate by contact into the body of the insect. 

The action of DDT on flies has been described as follows: Flies coming 
into contact with DDT first have a period of great excitement. Then, a 
progressive paralysis sets in, first affecting one pair of legs then the others. 
The flies at this stage have difficulty in walking straight though they may 
still fly. They then make walking movements without making progress. 
Finally, they turn on their backs, the legs waving freely in the air, and so die. 

This coincides with the postulated action of these contact insecticides. 
It has been computed that one billionth of a gram per square centimeter is 
sufficient to kill a fly or a moth catapillar in a few hours. 

Organic Phosphate Insecticides.— Investigations carried on in Germany 
during World War II for new chemical warfare agents led to the develop- 
ment of the organic phosphate insecticides. When toxicity' studies were 
made on a number of these compounds, they were found to be lethal to 
insects in very low concentrations. Development was then undertaken to 
make a good insecticide with low volatility, high stability, and safety in 
manufacture and application. 

From this work emerged several compounds of which parathion and 
TEPP (tctracthylpyrophosphate) were the first to be used on a large scale. 
Since then, other organic phosphates have been developed and they arc 
unusually effective over a wide range of insects species, coupled with the 
fact that insects do not develop resistance to them to any significant degree. 
However, most of them are too acutely toxic to he handled by amateurs 
and their use was restricted to specialists in pesticide application. More 
recently, malathion has been introduced and this product combines a high 
degree of insecticidal efficiency with a remarkably low order of mammnlinn 
toxicity. Other equally satisfactory organic phosphates have been devel- 
oped and are commercially important. 

Although the organic phosphates have been identified in the popular 
mind with “nerve gasses \ the pesticides are not gasses but oily liquids. 

T heir volatility is so low that at ordinary temperatures there is not suf- 
ficient vapor present in equilibrium with the liquid to constitute n hazard. 
They decompose chemically with varying degrees of rapidity by weathering 
under condition* of u*c\ so that their residues have little persistence. The 
tno>t characteristic property of the phosphate insecticides ns n class apart 
Irani the presence of the phosphorous atom in their chcmieal structure is 
their capacity to inhibit the nctimi of the enzyme cholinesterase. 
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Cholinesterase is an essential I element in nervous »ntrol and 

Nervous control is exerted by impulses which ° r '^ s contain 
travel along the nerve to the effector o^an ^ 1 £ nsm ission. 

“receptor sites" which are the terminal points ; ]ae bridges the 

S ™ 5 — d is present in 

all tavcalled cholinergic ner\'e fibers. . . : some 

3 In^the resting state of the nerve, the a^dchohne must «*£ 
bound form, but when the fiber 15 L”^ding it is carried 

ending in an active and diffusible state nroduces the response 

bv the tissue fluid to the receptor site where * of a muscle 

characteristic of the particular effector organ. t.g., contraction 

or secretion by a gland. . t cuhstance phvsiologic- 

The body must have a mechanism for disposal of a substa induce a 

allv as potent as acetylcholine, otherwise a single st effecte(1 b y the 

mrsistent state of cholinergic activity-. This disposal n retie ac ;d. 

enzvine cholinesterase which splits acetylcholine to . ch °'“ e \ in5ec ticide 

The basis of most methods of asmy for anorgamc ^phospha e£- 
is the sovalled cholinesterase test. In measuring the activity of 

the production of acetic acid forms the basis for .the i test. ^ tei 

Estrogen Residues.— Compounds with esti^eiuci . T t ; sc5t iroated 

to cattle and poultry- to improve growth and feed e®«d- ' )h are being 
that about two-thinfs of all cattle in feedlots in the l m ed =“ ;d[il! a ,„l 
treated with estrogenic compounds Also, is available by 
turkeys are being so treated annually Diethy lstilh^trol^ 
chemical svnthcsis and is most commonly used for this purjwse. 

The natural hormones, estradiol and progesterone, are al u« i 
The diethylstllbestrol is avaffable to two forms for thetatte'"^ 

It is used to the feed and also in the formof pellets. The pel^ tfJ . 
planted to the ear. The pellets have also been used in **£”Jf } diMrt ate, 
for several years. Another synthetic compound, dmesWl a ^ 
closely related to diethylstllbestrol is av a.IaWe for prn 1 use po ^ 
Since these compounds are not destroyed by co ? k .‘ f rf nt know- 
meat is frequently eaten without adequate cooking, it is importa ' . time D f 
bow much of these hormones might be present in the mea , from 

consumption. Thorough investigation reveals that meat P™ amo unt 
animals and birds treated with the hormones contains a negligibl -haired 
of estrogenic- activity. Much larger amounts of «' tro « eI “ l^lized or 
by men and w omen daily , circulated in the blood stream foods cun- 

excreted in tlie bile or urine. Animals and humans consu j; t ; 0 ns. 

taming compounds with estrogenic activity under normal 
These- include milk, lettuce, alfalfa, clover, wheat, oats. and “ ‘ _ ro blenl. 

The implanted pellets of estrogenic material pre-ent a' 1 'litre P are 
however. Controls must he extrei-ed to assure that ’V^hrly 

imphintcd in such a wav and at such a location that they will lie j, 

fmin tin* edible portion of the carcass as the anim- 
lieins proreivtl for lirnnan 
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Antibiotic Residues.— Antibiotics are widely used in the treatment of 
food animals and poultry. As therapeutic agents they are being used both 
for treatment and prevention of disease. 

Investigation indicates that antibiotics are metabolized rapidly by the 
body. The residue hazard is regarded as being negligible as animals are 
normally brought to the packing plant. Occasionally, it becomes necessary 
to use antibiotics in the treatment of animals that become diseased after 
arriving in the pens of the packing plant. Wien such animals are treated 
with antibiotics they are held for at least forty-eight hours before slaughter, 
after treatment. 
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IONIZING RADIATION 

The Atom. -Physicists are satisfied that atoms have a 
internal structure. They have succeeded in evplonug the - mte „ 

tiny units. All of them include two mam parts: a nucto nndl an ^ 

cloud. Because of their physical and ^chemical behamor it n dou<i 
the nucleus b centrally located and is enveloped by the . go 

which b composed of an orderly moving group of orbital atoms 
definite is thb conception that it has become customary to tin ng 

as miniature solar systems. Energy changes inside atoms prod 

” Atomto' nuclei are made up of various combinations of two 
fundamental particles called protons and neutrons. The orbita J” _ 
composing threlcctron cloud are called electrons. Hydrogen .5 an erup- 
tion havmg only one proton and no neutron. -toms. 

Powerful forces tug at the protons and neutrons in the nuclei ol 
Some of the forces act to keep the nuclear partides together. 1 nis fc 
includes the strong, attractive nuclear forces, existing betwee ^ 

particles. Other of the forces tend to thrust the nuclear component^ 

This group includes the electrostatic or coulomb forces between tde p 
tending to push them away from each other. In some of the com . 

the balance is steady and hard to upset. Nuclei of this sort en 
are spoken of as being stable. In other of the combinations tie ™ 
of forces is much more easily upset. Xudei of this sort wifi undergo^® 
taneous rearrangement, ejecting charged partides to attain more - ^ 

combinations of protons and neutrons. These isotopes are unstable, 
nudei are said to undergo radioactive decay; and they are called ra ioa 
isotopes or radioisotopes. . . r _t n h 3 . 

All radioisotopes whether natural or artificial decay by emission ol P 
l»cta, gamma radiations or combinations of these. Alpha radiations ^ 
high-energj , charged partides consisting of two protons and two neu 
Alpha rajs are streams of alpha partides. . , 

Beta radiations are energetic partides having a mass and electnc * ^ 
e«jual in magnitude to tho«e of an electron. Tlie diarge may l»e ei 

t* or negative. _ . , €>f 

(iamma radiations are hizh-energv photons, or ra\s similar to j ' - r 
rndi<rwa\es but of much hizber frerjuencs. They have no e 
diarge. 

< 4VJ) 
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The naturally occurring radioisotopes are frequently alpha emitters 
while the artificial or man-made radioactive substances are almost all 
beta emitters. Any particular radioactive atom is either an alpha emitter 
or a beta emitter. It cannot emit both kinds of particles simultaneously. 
However, a single atom can emit both an alpha and a gamma radiation or 
a beta and a gamma radiation. 

Ionizing radiation. — Alpha particles have large specific ionization values. 
Since they create many ions per unit of path lengths, they dissipate this 
energy rapidly and penetrate only short distances. Alpha particles are 
normally a hazard to health only in the form of internal radiation. 

Gamma rays and x-rays have quite low specific ionization values. They 
ionize sparsely over long paths and are quite penetrative. As a group, these 
radiations constitute the chief health hazard of external radiation, although 
gamma-rays can be a hazard also as internal radiation. 

Beta particles are light in weight and cany' single negative or positive 
charges. Their specific ionization values are intermediate between those 
of alpha particles and gamma and x-rays. They ionize matter somewhat 
sparsely, dissipating their energies relatively quickly, and are moderately 
penetrative. Beta particles can be a health hazard either as internal or 
external radiation. 

Ionizing radiations whether they arise from radioactive decay, from 
radiation-producing machines, or from cosmic sources, share one distinctive 
property*. Whatever their source during the process of absorption all types 
interact with matter by’ splitting atoms and molecules. Ionization can 
occur in any' kind of matter. Ionization of living matter results in tissue 
changes that may affect health. The degree of tissue ionization produced 
depends upon the composition of the tissue and the quantity', ty’pe, and 
energy* of the radiation. 

Most particulate radiations, such as alpha and beta radiations, are com- 
pletely* absorbed or stopped by* relatively* thin layers of matter. 

In contrast, gamma- and x-rays are only* attenuated by* passing through 
matter. Successive lay’ers of identical material and thickness reduce these 
radiations by the same ratio. 

The remarkable effectiveness of ionizing radiations in causing biologic 
injury* steins from their property* of acting directly on the individual atoms 
and molecules composing tissue. Radiations may eject electrons from 
atoms, break up chemical compounds, displace atoms in organized mole- 
cules and, in general, cause quite important changes in the submicroscopic 
structure of cells. 

Knowledge of how ionizing radiations cause injury to tissue is incomplete. 
Regardless of how the biologic changes are produced, agreement is general 
that exposure* to atomic radiations is basically harmful to body tissues, 
lhe theories differ in specific detail, but most of them are based on a 
standard idea : that tissue damage probably stems from ionization of atoms 
in or near living cells with a consequent rupture of the molecules containing 
these ionized atoms. 
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The naturally occurring radioisotopes are frequently alpha emitters 
while the artificial or man-made radioactive substances are almost all 
beta emitters. Any particular radioactive atom is cither an alpha emitter 
or a beta emitter. * It cannot emit both kinds of particles simultaneously. 
However, a single atom can emit both an alpha and a gamma radiation or 
a beta and a gamma radiation. 

Ionizing radiation. — Alpha particles have large specific ionization values. 
Since they create many ions per unit of path lengths, they dissipate this 
energy rapidly and penetrate only short distances. Alpha particles are 
normally a hazard to health only in the form of internal radiation. 

Gamma rays and x-rays have quite low specific ionization values. They 
ionize sparsely over long paths and are quite penetrative. As a group, these 
radiations constitute the chief health hazard of external radiation, although 
gamma-ravs can be a hazard also as internal radiation. 

Beta particles are light in weight and cam' single negative or positive 
charges. Their specific ionization values are intermediate between those 
of alpha particles and gamma and x-rays. They ionize matter somewhat 
sparsely, dissipating their energies relatively quickly, and are moderately 
penetrative. Beta particles can be a health hazard either as internal or 
external radiation. 

Ionizing radiations whether they arise from radioactive decay, from 
radiation-producing machines, or from cosmic sources, share one distinctive 
property. Whatever their source during the process of absorption all types 
interact with matter by splitting atoms and molecules. Ionization can 
occur in any kind of matter. Ionization of living matter results in tissue 
changes that may affect health. The degree of tissue ionization produced 
depends upon the composition of the tissue and the quantity, type, and 
energy of the radiation. 

Most particulate radiations, such as alpha and beta radiations, are com- 
pletely absorbed or stopped by relatively thin layers of matter. 

In contrast, gamma- and x-ravs are only attenuated by passing through 
matter. Successive layers of identical material and thickness reduce these 
radiations by the same ratio. 

The remarkable effectiveness of ionizing radiations in causing biologic 
injury stems from their property of acting directly on the individual atoms 
and molecules composing tissue. Radiations may eject electrons from 
atoms, break up chemical compounds, displace atoms in organized mole- 
cules and, in general, cause quite important changes in the submicroscopic 
structure of cells. 

Knowledge of how ionizing radiations cause injury to tissue is incomplete. 
Regardless of how the biologic changes are produced, agreement is general 
that exposure to atomic radiations is basically harmful to body tissues. 

'I he theories differ in specific detail, but most of them are bused on a 
standard idea : that tissue damage probably stems from ionization of atoms 
in or near living cells with a consequent rupture of the molecules containing 
these ionized atoms. 
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Roentgen.— Bv definition the roentgen measures ^sorption of^ma 
and ar-rav only. It was named in honor of Wilhelm itoentg 
the first practical use of ir-rays more than ««>' >•«” aK a d x . rodia tions 
The roentgen unit is applied to both gamma rndiatio d diat ions 
because, except for the sites of their origin in the ato..,thes<wo ^ 

are basically identical. X-rays are most familiar as the radiation pro ° ^ 
by medical and industrial x-ray machines; gamma raj s as o 
tions from radioactive substances. unity of gamma 

Although the roentgen actually is an expression of the ability ^ a 
radiations and x-radiations to ionize air, it has come to b 
measure of radiation dosage. there is 

Because the roentgen applies only to Bamma r aJS and . ioI1 i z i n g 
need for an additional unit to express dosage of tl ’ e .° h ^ V", hispu rpose. 
radiation. The roentgen equivalent physical (rep) is used forto^ P ^ 
For practical purposes it may be slid that 1 roentgen equ ^ ho5e 

is the amount of beta, alpha or other particulate ionizing radiat ^ the 

absorption imparts to tissue the same amount ° f equivalent 

absorption of the roentgen of gamma orx-radiation. Roentge eq 
physical are computed rather than measured. ithas become 

Curie.-For measuring amounts of a radioactive substance, the 

customary to use the rate of its radioactive disintegration i rath 
effects of the radiation it produces or the radiation itself. 1 hi d ; ation 
because some radioactive substances emit more than a si g 
with each disintegration. Ti was named 

The curie is the effective unit of radioactx\ e disintegration. « an d 

in honor of the Curies for their pioneer work rvith uranium, ra „^ of 
polonium. One curie, biologically speaking, is a very large ; e 0 [ 

radioactivity. For practical purposes, a gram of pure radium is 
radium. Two smaller units or sub-units, the millicune, l/™ ,ut . to 
(me) and the microcurie, 1/1 .(IflO.OCOth curie (uc) are frequently u. ■ 
measure biologically significant amounts of radioactive substances. ^ 
tenth of a microcurie (0.1 uc) of radium fixed in a human bo< > nn ticeable 
to be the maximum amount that within a lifetime will produce no no n 
effects. The threshhold amount of radium fixed in the tissues for p ^ of 
of the most serious effects, anemia and damage to hone, appears 
the order of 1 microcurie (1 uc). . , . , „nw>ts on 

Even very low levels of radiation can have serious biological ( jj a - 
humans. The inheritance mechanism is by far the most sensitive o - ‘ 
tion of any biological system. Any radiation which reaches the rep 
tive cells cause*, mutations that are passed on to succeeding gene • p 
These changes occur in the material governing heredity'. liuma K ^ 
mutations which produce observable effects are lielieved to he uni' 
harmful. « « jw-fore 

There is iu> minimum amount of radiation which must Ik.* exert i . , p 
imitations occur. Any amount, however small, that reaches the prt* ^ rc 

cells can raiw a correspondingly small numl>er of imitations. 1 n ^ 

r.i<liation. the more mutations. It is difficult to arrive at a figure * 11 ^ 

how much genetic harm radiation ran do. One measure is the aino 
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radiation above the natural background which would produce as many 
mutations again as occur spontaneously. It is estimated that this amount 
is 30 to SO roentgens. 

The population of the United States is exposed to radiation from (a) the 
natural background (6) medical and dental x-rays (c) fall-out from atomic 
weapon testing. Very little is now known about how to treat pathological 
effects of radiation or how to protect the body against them in the first 
place. One of the effects is a shortening of life. This seems to involve 
some generalized action. Irradiated individuals may age faster than 
normally even if they do not develop specific radiation-induced diseases 
like leukemia. 

The Nature of Radiation.— Broadly speaking, radiation is a way in which 
energy moves from one place to another. Thus, the energy released when 
a stone is dropped into water radiates away in circular waves. Sound 
energy radiates from a speaker’s mouth to a listener’s ear; light and heat 
energy radiate from the sun to the earth. Electrons, radiating from a hot 
wire, provide the energy that forms the picture in a television set. In the 
first four examples the radiation consists of waves, that is, water waves, 
sound waves, light waves, heat waves. In the last, the radiation is a stream 
of minute particles. 

Atomic radiation also transports energy, earn ing it away from over 
energetic atoms. X-rays, the most familiar example, are waves like light 
waves only very much shorter. To give some idea of the scale, a water 
wave or a sound wave may be inches or feet long; a light wave is about a 
hundred-thousandth of an inch long; a medium-short x-ray about a billionth 
of an inch. Another group of atomic radiations called gamma rays are like 
x-rays but are usually still shorter. Their wave length goes down to about 
a ten-billionth of an inch. 

One of the major discoveries of modern physics is that the shorter the 
wave length of any wave radiation, the more energy each unit of it carries. 
Hence, x-rays and gamma rays are enormously more energetic than light. 
They penetrate much farther into all kinds of matter and they produce 
much larger effects. 

In addition to waves, atoms are now known to radiate a great variety of 
particles. These are all infinitely tiny (measuring in 100-triIIionth of an 
inch), unimaginably light and known to us only indirectly through their 
effects. Some of the more important particles are: Electrons. The 
lightest particles carrying a negative electric charge. Radiation electrons 
are sometimes called “beta rays”. Protons. About two thousand times as 
heavy as electrons and positively charged. Neutrons. Like protons but 
uncharged. Alpha particles. Each one is an assembly of two protons and 
two neutrons. 

Atomic radiation is given off by atoms which have more than the normal 
complement of energy— “Excited" atoms is the physicist's phrase. How 
does the atom get excited? One way is to he struck bv a projectile. There 
is nothing very mysterious about this. If a bullet strikes a metal target, 
energy is added to the target— it is excited. This energy is then radiated 
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away in the form of waves which carry off the noise and heat of impact. 
There may also he particle radiation if the bullet knocks some pieces ou 
of the target. In the same way, a bullet of atomic dimensions excites an 
atom that it strikes. The excess energy is radiated away in the form of 
waves (arrays, gamma rays), particles (fragments from the target atoms), 
or both. ., 

In an x-ray machine, a stream of fast-moving electrons is made to strike a 
metal target. This excites some of the electrons in the atoms of the target. 
In the process of giving off the excess energy thus gained, the atomic elec- 
trons send out x-rays. 


THE ELECTRO MAGNETIC ENERGY SPECTRUM 



Fic. m 


Not all radiation comes from atomic collisions, however. Some atoms are 
naturally excited and emit radiation spontaneously. These are atoms of 
radioactive substances such as radium. The nuclei of radioactive atoms 
erupt from time to time giving oft alpha particles, electrons, or gamma 
rays. 

Two important sources of radiation are naturally radioactive atoms and 
atoms made artificially radioactive by bombardment. 

When radiating waves or particles pass through any substance at least 
some of them bump into molecules. The effect may be no more than knock- 
ing u few electrons out of the molecules or it may lie more drastic. But 
even if just a few electrons are knocked loose, the molecules become very 
active chemically and form new combinations. Now a living cell is a 
map chmsly delicate balance of interactive materials. Each molecule must 
Ik* just what it is to play its proper role. Hence, any chemical change in a 
ceil, how e\ cr slight, may have serious effects. It may sulwtantially change 
the normal life process or even kill the eell. 

It has sometimes !>een thought that there may lie a rate at which a person 
can Twvixe radiation with reasonable safety as regards certain types of 
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direct damage to Ills own person. But the concept of a safe rate of radiation 
simply does not apply if one is concerned with genetic damage to future 
generations. Wliat counts from the point of view of genetic damage is 
not the rate; it is the total accumulated dose to the reproductive cells of 
the Individual from the beginning of his life up to the time the child is 
conceived. 

Most of the attention has been devoted to the medical effects of large 
amounts of radiation, say 100 roentgens or more. Very large doses, for 
example more than S00 roentgens striking all or most of the body, would 
inevitably cause death. Less than lethal doses produce a variety of effects. 
The most prominent immediate ones are blood and intestinal disorders; 
leukemia and cancer are among the chief delayed effects. The skin is very’ 
sensitive to radiation. 

The natural content of radioactive elements in foods now consumed by 
animals and man is not the same as in the pre-atomic age. Though 
extremely small, the difference is measurable and inescapable. It is believed 
that the slowly rising background of radiation caused by weapon testing 
in peacetime at the present rate is not likely to impair or interfere with food 
production. However, the levels which might result from atomic warfare 
or from mishaps with nuclear power plants in peacetime could have 
catastrophic effects on agricultural production. 

In case of severe contamination the material causing most concern would be 
.strontium-90. There appears to be no way of preventing its accumulation in 
bone tissue. All available foods grown in heavily contaminated areas might 
contain significant levels of radioactive strontium-90, perhaps for years. 
At present there is not known at what level food becomes unwholesome 
because of radioactivity. 

Experiments to date indicate that irradiated foods do not become radio- 
active. This refers specifically to radioactivity and does not decide the 
question of probable toxic results from changes within the irradiated 
fowls. 

Radiation Preservation of Food.— It is desirable to utilize the potentials 
of mnchine-accelemtcd electrons as well as reactor-produced gamma radi- 
ation since data indicate that each type of radiation has its place and 
limitation. Intensive research leading to the industrial application of 
ionizing radiation to foods was not started until 19-1 5, even though the 
bactericidal action of such radiation was known for a number of years. 
When particle accelerators were developed in the 1930’s, a major sou rev of 
controllable radiation energy was made available. Investigations wen* 
conducted to determine whether food containing viable bacteria could be 
sterilized by high energy x-rays pn>duced by such particle accelerators. It 
"‘•v* found that sterilization of highly contaminated foods could Ik* brought 
nlxnit bv these radiations. 

fold sterilization involves irradiating the food primarily by either lx'ta 
ra> s (high «*pml clectnms) or by gamma ray*. 1 1 is railed cold sterilization 
IteeauT the destruction imcroorgniuMiis i> accompli died with only a 
Mjudl Irmperaturr rise. 
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The two major types of radiation that arc of current interest are beta 
rays ami gamma rays. The major difference in the effectiveness of the two 
types of radiation is that beta rays do not have much penetrating power 
unless very high voltage generators are used and arc of primary value for 
surface sterilization of meat, while gatnmn rays have effective penetrating 
power and therefore would lie applicable for both surface and interior 
sterilization of meat. 

Beta rays (cathode rays).— Beta rays for commercial use arc produced by 
high voltage generators. Most generators used in this work produce 1 to •> 
million electron volts, although studies with larger generators are under 
way. With these beta ray producing machines, sterilization doses (1 to d 
million rep) in products are achieved in a matter of seconds and this rapid 
action is advantageous for continuous line operation. The low penetrating 
power of beta rays, however, limits the thickness of the simple that can l>e 
effectively sterilized. By irradiating from both sides with the use of a 
5 million volt generator, for example, the maximum thickness of the sample 
of meat that could be sterilized effectively would be approximately 1 
inch. 

Actually the word sterilization as used here means what is sometimes 
called commercial sterilization. Although the treatment accomplishes a 
high degree of stability in the treated food not all organisms are killed and 
the enzyme systems are not destroyed. 

Beta rays consist of a beam of negatively charged electrons accelerated 
by an electrostatic or electromagnetic field. The electrons are physically 
identical to negatively charged beta rays emitted by radioisotopes. But 
when accelerated by a constant potential beta rays can be made mono- 
energetic. The electron-beam energy limitations of direct accelerators are 
practical rather than fundamental in nature. Because the electrons must 
acquire their energy by acceleration from a high-potential region to ground, 
the beam energy can be no higher than the highest above-ground voltage 
that can be insulated practically . 

Beta rays passing through matter give up energy through excitation, 
ionization, and radiation processes. In the radiation process, the electron 
energy loss is converted into production of x-rays. Energetic electrons are 
completely stopped by relatively small thicknesses of material, however, 
the sterilizing effect depends on the x-rays produced when the beta rays 
dissipate their energy in the food product, its container and surrounding 
materials. 

\\ bile beta-ray machines can be converted to produce high energy' x-rays 
comparable to gamma rays, a great loss in power efficiency occurs. Major 
attention at present, however, has been concentrated on the use of radio* 
active materials as a source of gamma rays for ionizing irradiation. An 
example is cobalt -00. Iladioact»*e materials lose their potency with time 
which is disadvantageous. Radioactive cobalt-00, for example, will 
lose approximately 50 per cent of its effectiveness in a five-year period* 
Such a source of gamma ray, of course, cannot be turned off and on like 
l>eta-ray generators. 
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Effective doses of ionizing radiation for insects ranges from 100 to more 
than 10,000 rep. Dose levels for non-sporulating bacteria and molds 
range from 1,000 to 1,000,000 rep. Dosage effective against sporuiating 
bacteria range from 10,000 to 1,500,000 rep. Dosage for viruses ranges 
from 1,000,000 to more than 10,000,000 rep and for enzymes the range is 
1,000,000 to more than 100,000,000 rep. 

From available information there appears to be a high correlation between 
biologic complexity and sensitivity to radiation injury. Also, the radiation 
sensitivity varies widely with different kinds of microorganisms and with 
their metabolic activity. Much higher levels of radiation are required, for 
example, to kill bacterial spores as compared to vegetative cells. Other 
factors that influence radiation sensitivity of microorganisms include popu- 
lation densities and other environmental factors. Results thus far, however, 
indicate that beta and gamma rays are equally effective in killing organisms 
within the range of their ability to penetrate. 

By its very nature, radiation sterilization, that is, the destruction of 
microorganisms by exposure to streams of high-speed beta particles or 
gamma rays, can be expected to produce more subtle changes in molecular 
structure than heat sterilization. Investigators report that their use of the 
spectrum to detect new substances produced by radiation in treated foods 
shows an increasing number of such new substances depending on the 
degree of exposure to the ionizing irradiation. These changes probably 
derive from the action of the reducing and oxidizing systems, resulting 
from the ionizing radiation as well as by direct change in molecular structure 
because of the bombardment of the molecule by the irradiation. 

When materials containing water are irradiated with high voltage beta 
rays or gamma rays, free hydroxyl ions and free hydrogen ions are produced. 
With these ions produced in irradiated foods, chemical changes will take 
place that may result in undesirable flavors, odors, and off colors. 

The ionizing effects from irradiating a relatively simple system such as 
water produces a chemistry that is rather complex. It is understandable, 
then, that the resulting number of possible reactions becomes astronomical 
when complex foods such as proteins, fats, and carbohydrates arc 
irradiated. 

Reports state that the data obtained from animal-feeding exj>crimcnts do 
not indicate any significant production of toxic compounds by radiation 
sterilization or preservation. The subtle nature of the changes brought 
idxmt by irradiation, however, requires the extension of these studies for 
longer feeding periods in order to insure that foods sterilized or preserved 
by ionizing radiation may be safely consumed by human populations. 
D mg- term feeding studies have l»een initiated and are considered to be the 
mo>t imixirtnnt area of the testing work. 

Research relating to the microbiological aspects of radiation preservation 
have revealed intending result*. A classical work on bactericidal effects 
of radiation, effects which have been adequately reviewed, postulates the 
destruction of liactcria a* Wing due to direct hits at or near the sensitive 
portions of the organism. l*nder such a scheme, environmental changes 
should haw* no effect on the rate id destruction of the bacteria. Earlier 
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work indicated the destruction of S. aureus by ionizing energy to he clue m 
part to the indirect action of the radiation on the medium , as it was observed 
that the more complex the medium in which the bacteria were suspended, 
the less the destruction of the organisms. Thus, the complex media com- 
ponents captured or neutralized the free radicals and protected the bacteria. 

Further evidence of the indirect destruction of bacteria has also been 
recorded. It was observed that the survival of bacteria in milk irradiated 
at 40” to 45° F. was appreciably less than in milk irradiated in the frozen 
state. Thus, based on two entirely different environmental premises and 
two different theoretical bases, evidence is available to indicate the impor- 
tance of the “indirect effect” via free radicals on the destruction of bacteria 
by ionizing energy. 

It has also been observed that E. coli are more radiosensitive in the pres- 
ence of oxygen than in its absence, and that environmental conditions dur- 
ing the development and growth of organisms as well as during irradiation, 
are of importance insofar as radiosensitivitv of microorganisms is con- 
cerned. 

Not all species of bacteria are more sensitive to ionizing radiation in the 
presence of oxygen; each species must be studied as a separate entity. For 
instance, B. thermoacidurans does not show this oxygen sensitivity. 

Meat is particularly sensitive to ionizing radiation and sterilization 
dosages producing objectionable off flavors, off odors and discolorations. 
Although relatively small gross chemical changes occur in the product 
during sterilizing irradiation, profound changes occur in acceptability. 
Three major techniques have shown promise in this connection: (a) the 
addition of certain agents such as ascorbic acid that are more readily 
reactive with the free radicals produced in the food by the ionizing radiation 
(h) the use of low temperatures during irradiation (c) avoidance of the 
presence of oxygen in the sample or atmosphere during the irradiation 
process. 

During storage chemical changesoccur in foods that arenot duetobacterial 
spoilage. Thus, even v. ith sterilizing closes, certain enzyme systems are not 
inactivated and breakdown of fats, proteins, and other constituents may 
occur during storage to such an extent tfiaf (fie product would be un- 
acceptable. It appears possible that a combination of mild heat to inacti- 
vate the enzyme systems and minimal irradiation doses may ultimately 
prove to be useful processing method. 

Radiation flavor in meat is unique. It is generally associated with the 
protein components. While fats are affected, they do not give rise to the 
irradiated flavor. Evidence seems to be developing that the characteristic 
off flavor originates in proteins containing sulphur and more specifically 
in sulfhydrj 1 groups. Compounds such as mercaptans and hydrogen sulfide 
may be associated with the irradiation flavor. 

The nature of the heavy metal precipitates obtained with gases from 
irradiated meat indicates that sulphur-containing compounds contribute 
to some of the off odors that develop in meat during irradiation. The 
results obtained indicate hydrogen sulfide as one of the components and, 
on the basis of subjective odor comparisons, methyl mecaptan as another. 
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The results obtained with glutathione determinations show* a consider- 
able loss of glutathione and/or some other sulfhydryl compounds. Con- 
istent with the results of these determinations are reports of the formation 
of hydrogen sulfide from irradiated solutions of glutathione and cysteine. 
Evidence indicates that hydrogen sulfide formation from cysteine is inde- 
pendent of the presence of oxygen. 

Methionine would appear to be the logical source of the mercaptan. 
Available information indicates that myoglobin is altered by irradiation 
treatment. It is reported that doses as low as 150,000 rep produced dis- 
coloration of meat. However, concentrated crude extracts of meat, when 
exposed to radiation doses ranging from 3SS,000 to 2,300,000 rep gave 
results w’hich were not consistent. Extracts which appeared to be identical 
before irradiation became green, greenish-brown, brown, or purple, or 
remained red on irradiation. The red-brown color was due to a mixture of 
metmyoglobin and oxymvoglobin and the purple color, probably, was due 
to reduced myoglobin which, on exposure to air became oxygenated to 
oxymyoglobin. The green color, although interesting, was not explained. 
In some cases where the sample of meat was brownish before irradiation, 
it was a very good red color after irradiation. This apparently is due to 
the conversion of metmyoglobin to myoglobin which was then oxygenated 
to oxymyoglobin. 

Irradiation processing of foods apparently effects some destruction of 
fat-soluble vitamins (vitamins E, A). The destniction of water-soluble 
vitamins is in general not as great by radiation sterilization as by heat 
treatment. Thiamine suffers the greatest destniction from radiation 
sterilization, of the order of 05 per cent at three megarep, a value comparable 
to the destniction resulting from current commercial cooking techniques. 
The pyridoxtne content in radiation sterilized beef was found to he reduced 
by 25 per cent, whereas the reduction of pvridoxine in heat-treated beef is 
reported to be 30 per cent. Niacin is relatively resistant to radiation steril- 
ization by contrast to heat treatment. The other water-soluble vitamins 
such as riboflavin and folic acid do not exhibit appreciable destniction 
whereas losses due to heat sterilization occasionally amount to 35 per 
cent. 

The peroxide content of meat fats increases during irradiation particularly 
in the presence of oxygen. Peroxide produces faster in irradiated fats during 
refrigerated storage in the presence of air than in non- irradiated fat controls. 
Carbonyl compounds and free fatty acids were found to have increased 
in fats during irradiation and storage in air. 

Pseudomonas an* the major spoilage microorganisms present in fresh 
beef mid are relatively radiation-sensitive. Dosages under 1(X),000 rep 
have been used successfully to prolong the shelf life of lieef kept under 
refrigeration. Beef treated with such low levels of radiation shows no evi- 
dence of damage with respect to odor, flavor, or color. The common spoilage 
mjenmrganistns for can'd meats, however, an* much more radiation n*>i-*- 
tnnt. Therefore, the same low level of radiation treatment which has l»ecn 
twd Miccr- -dully for f«rd» meat K not effective to prolong the shelf life 
of cured meats. 
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Increases in peroxides, carbonyl compounds, or free fatty acids were small 
in beef and pork fat irradiated at 2 to 4 million rep when the presence of 
oxygen was minimized. A marked increase in peroxide values was observed 
when irradiated fats were stored at 5° (\ in an oxygen-permeable casing as 
compared to non-irradiatcd fats stored in a like casing, and irradiated am 
lion-irradiated samples in mi oxygen-impermeable casing or in sealed cans. 
A lower peroxide value was observed when treatment at 4 million rep was 
used compared to 2 million rep for non -rendered fat irradiated m cans. 
Peroxide values for dosage treatments decreased and the free fatty acids 
increased during storage of the samples in cans at 24° C. 

There is no residual radioactivity in the food irradiated at sterilizing doses 
of 2 and 3 million rep. The radiation just goes through it. It is like a 
person taking an x-ray- After lie leaves the x-ray machine lie does not 
have any y-rays in him. Those that have not penetrated the particular 
tissue but have bumped into a particular molecule dissipate their energj 
in changing that molecule into another molecule, in killing the bacteria, 
generating off-flavor, or causing other transformations. The fact that 
small changes can and do occur as evidenced by flavor, odor, and color 
changes gives rise to the thought-provoking question of whether structural 
changes in certain molecules due to irradiation might produce compounds 
unfavorable to health. Thus, the question may be posed whether possible 
subtle changes in a relatively few molecules of a food or drug could result 
in products that are in any way harmful. 

Atomic Attack.— In the event of an atomic attack, meat food products 
and materials and facilities used by the meat packing industry would be 
exposed to ionizing radiation and radioactive fall-out. In such an emergency, 
the exposed meat food products would be needed for food. The exposed 
materials and facilities would he needed for the slaughter of animals and 
the preparation of meat and meat food products. It is important to deter- 
mine whether or not products exposed to a nuclear detonation can be 
consumed without fear of harmful effects and how the palatabilitv and 
nutritive value of the exposed meat food products are affected. 

At Mercury, Nevada, meat food products w'ere exposed to a nuclear 
device that had an energj release equivalent to 20 kilotons of TNT. At a 
distance of 1100 feet from ground zero, pressures of from 30 to 50 pound> 
per square inch were developed. At this distance the neutron flux was 
between 10 to the 11th powerand 10 to the 13th power per square centimeter. 
The gamma flux was between 30,000 and 50,000 r. 

The meat products were placed at three different distances from ground 
zero, 1100, 3300, and 5280 feet. Products placer! at the near and inter- 
mediate distances were left in wooden shipping containers varying in depth 
from 3 to 0 inches and made of f inch plywood. 

Placing the products at a point where thej' would be exposer! to ionizing 
radiation also exposed them to severe blast anti thermal effects. The 3 
inches of soil with which thej' were covered to provide protection from the 
blast anrl heat provided little sheltering from the ionizing radiation. 

Samples at .>280 feet from ground zero were recovered twenty-seven 
hours after the detonation. There wxis no evidence of physical damage to 
the product although slight charring of !>oxes, wrappers, anrl cartons was 
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noticed. The samples at this distance from ground zero showed no induced 
radioactivity or radioactivity due to fall-out or drop-out. The odor of the 
product was uneffected by the detonation. The flavor of the lard was not 
affected, but the other products were not tasted. 

Samples at 3300 feet from ground zero were also recovered twenty-seven 
hours after detonation. Although measurements. of radioactivity showed 
the samples (except lard) to be very slightly above background, the amount 
was considered to be insignificant. There was no organoleptic change noted 
which could be attributed to the results of the nuclear detonation. 

Samples at 1100 feet from ground zero were recovered fifty-two hours 
after the detonation. There was no physical damage to the product or 
immediate containers; however, the tops of several boxes were pushed in. 
There were no apparent defects in the odor, taste, or appearance of the 
product which could be attributed to the results of the nuclear detonation. 
Detectable induced radioactivity persisted up to and beyond one hundred 
hours after the detonation. Because the radioactivity declined rapidly 
initially and because of the sodium chloride content of the product, it can 
be assumed that the induced radioactivity was probably caused by sodium 
converted to the radioactive species Na24. Lard showed no significant 
level of induced radioactivity. The salt and curing mixture showed rela- 
tively high levels of radioactivity. 

Chemical examination of the product exposed at 1100 feet revealed no 
changes in protein, moisture, or salt content. The results of these tests 
indicated some destruction of riboflavin in products exposed at 1100 feet. 
The thiamine was apparently unaffected. 

There was no organoleptic evidence of rancidity in the lard or fat from 
the bacon. Increases in the peroxide values which were slight in the lard 
and somewhat greater in the bacon fat indicate the possibility that exposure 
to ionizing radiation has a tendency to promote the development of ran- 
cidity. The yellow color which developed in the exposed iodized salt was 
not explained. No free iodine was demonstrated and after exposure of the 
salt to the air for several hours, the yellow color disappeared. 

Another lot, consisting of fresh meat and cured meat was exposed to 
a nuclear device with an energy release equivalent to 30 kilotons of TNT. 
These products were placed in tin-lined felt-insulated containers approxi- 
mating 22 X 12 X 32 inches inside dimensions. 

For this test, samples were placed in a trench at 1270 feet from ground 
zero and covered with 3 inches of soil. Samples were also placed in a 
concrete garage at -1700 feet from ground zero. 

After the blast the containers at 4700 feet were recovered twelve hours 
after the detonation, and the containers at 1270 feet were recovered at 
fifty-five hours after the detonation. The containers of product exposed 
in the concrete garage wen* only slightly damaged by the blast and no 
effects on the meat products were detectable. None of the pnxluct in this 
location exhibited any radioactivity. 

The containers of pnxluct exposed Mow grade at 1270 feet from ground 
reni were reived in from the top and small amounts of sand wen* bhnvn 
mto the container*. All products exposed at this position exhibited radio- 
activity when recovered. The amount of activity was related to the tvjH* 
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of product and the distance below grade level in the containers. Cured 
meat products exhibited more activity than fresh meats, probably due to 
the salt content- Meats near the top of the container were more radio- 
active than similar meats near the bottom; for example, beef sirloin near 
the top showed a count of 13,000 per minute at sixty hours following deton- 
ation, whereas beef round had a count of only 1,000 per minute being located 
a greater distance below grade level. In the same piece of meat, bone was 
more radioactive than lean tissue, which in turn was more radioactive 
than fatty tissue. In all products the radioactivity decayed approximate!.' 
50 per cent every twenty-four hours. 

Exposed samples of beef round and pork loin contained slightly more 
hydrogen sufide, carbonyl compounds, and glutathione than unexporfd- 
samples. It was concluded that fresh and cured meat products exposed to 
an atomic explosion would be acceptable for emergency feeding as soon a» 
the induced radioactivity level dropped to a safe point, provided, of course, 
that bacterial spoilage bad not occurred in the meantime. 

One important observation was stressed; the radioactivity of a container 
was never conveyed to the contents. Extremely radioactive glass jars, 
for example, could be emptied of the contents which would be found to be 
be only feebly radioactive. This means that in monitoring foodstuffs after 
a nuclear attack, judgments of suitability should not be based on readings 
taken on the container alone. 

Strictly speaking, it was pointed out that the findings presented in the 
foregoing are applicable only to the size of the nuclear detonation used m 
the Nevada experiment. The question naturally arises as to whether any 
of the above information would prove useful in evaluating the effects 
produced by a super derice of the thermonuclear series. It was estimatfd 
that the findings might be applied qualitatively, provided the scale of dis- 
tances used in this test are multiplied by an appropriate factor. Thus, it i» 
possible that the critical area in a thermonuclear explosion may be 3 to o 
miles or more in diameter and that on the fringe of this area comparable 
exposure conditions as here noted might apply. , 

Research Findings on Radioactive Fallout.— The radioactivity produced 
by the fission reaction being due to a mixture of many different fissio 0 
products, changes its characteristics continuously and rapidly following 
release by the bomb detonation. Since the time required for ingestion 
into the body is long, ingestion is unlikely for the shorter-lived fission 
products and therefore the principal hazards for close-in fall-out are radi- 
ation exposure by gamma radiation of the whole body and by beta radiation 
on the skin. 

Weeks and months after the explosion, the ingestion hazards begin to 
liecome important. The mo-t serious of these is the high-yield fl-don 
product, radioactive strontium (Sr. 90), berau-e of its own radiation and 
that of it- short-lived daughter. yttrium-90 (Y 90). and liecau-e of it« 
chemical similarity to the Ixme-building element, cnlriiim. finds it -el 
depsr-ited in !»one structure. Other radioactive material- produtTd would 
!*■ as l wd if they -pent as long a time in the body, or if their radioacthr 
lifetime were long enough or if they were produced in high-yield. Strontium 
has all of thr*e characteristics. So. for the fi-«fon product* which l l3 ' f 
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survived the first weeks, the most important fall-out constituent and the 
one most seriously to be considered is radioactive strontium (Sr. 90). 
Neither Sr. 90 or Y. 90 emits gamma radiation but only beta radiation. 
After the first year, cesium-137 with a 33-year half-life, is the principal 
source of the residual gamma radiation, and any gamma radiation expo- 
sures due to fission products which are more than one year old are due very’ 
largely to radioactive cesium. The other isotopes either constitute no 
ingestive hazard or fail to emit gamma radiation in appreciable intensity. 
So, the hazards of world-wide fallout reduce themselves largely to the 
ingestive hazard of radioactive strontium and the external exposure from 
radioactive cesium. Strontium-90, Cesium-137 and the rare earths com- 
prise nearly all of the long half-life fission products that might be of concern 
to man. The rare earths, so far as is known, play no vital roles in the 
nutrition of plants or animals. 

The chemical and physical properties of strontium are closely related 
to those of the essential element calcium. A consideration of the fate of 
the fission product strontium-90 in the earth’s geochemical and physical 
processes becomes a study of the behavior of calcium and the degree to 
which the heavier strontium ion may lag behind its lighter counterpart, 
calcium. The strontium-90 ions become a part of a reservoir of calcium 
and strontium ions that are almost alike to the plant and animal. They 
are similar, not necessarily identical. 

Calcium and strontium do not readily move downward in the soil by 
leaching with rainwater. It is impractical to move strontium-90 from the 
root zone of a crop plant by a leaching process. 

The fall-out on lakes, rivers, and oceans is mixed with the relatively 
large volumes of water and hence is not so concentrated as the fall-out 
that lodges in the top few inches of soil. The strontium-90 eventually 
finds itself on the bottom of lakes or in the mud of rivers. In moving waters 
it becomes ndsorbed to the soil or rock particles. 

The strontium-90 is largely removed by filtration from waters in wells 
and springs. In any case, it can readily be removed from drinking water 
by water softeners or ion exchange resins. Food supplies can be seriously 
contaminated by strontium-90. This applies both to contamination direct 
by fall-out on the food and that which becomes a part of plants cither hv 
uptake through the plant roots or by assimilation through the leaves. 

Strontium is readily absorbed from the gastrointestinal tract, although 
somewhat less readily than is calcium. For the most part, it is accumulated 
in the ciystnllinc mineral portion of l>ones similar to calcium. The skeletal 
deposition of ingested strontium occurs predominantly at sites of active 
Iwne growth and l>one t issue reforming. 1 1 is potent ial cause of bone cancer 
nnd damage to the blm>d -forming tissues. 

by contrast with plants, vegetables, and milk, in which .strontium-90 
nny lw expected to 1 m* fairly uniformly distributed throughout the product, 
the stumtimu-90 contamination of the feed of animals lnung dcfM»itetl in 
the Imihc can Ik: eliminated fmm the carcavs bv discarding the t tones nnd 
u-ing only the 1 toneless meat for food. 

I hr Itehnviour of erbium-137 i^ related to that of the quite common 
plant nnd animal growth element, pnta*«hmi. Cesium and potas- 
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slum differ materially from strontium and calcium in their chemical be- 
haviour in the soil. Plants take up but little cesium from the soil. 

Cesium-137 is of interest principally to the extent that it is deposited 
directly on foodstuffs or gets into the water supply. Natural filtration 
removes it from the waters in wells and springs. 

Cesium-137 becomes distributed in the body similarly to the essential 
nutrient element, potassium. It occurs in muscle tissues, other soft tissues, 
and the blood. The rate of clearance of cesium from the body is relatively 
so high that the continuous ingestion of substantial amounts from water 
and food is required to maintain a high body burden. 



Chapter 

17 

ORGANIZED MEAT HYGIENE CONTROL 

Meat Inspection (including Poultry Inspection) is the term commonly 
used to designate the activity that applies the controls necessary to enforce 
the principles of meat hygiene at a packing plant. In fact, meat inspection 
is essential to meat hygiene because, generally, meat hygiene is not practiced 
in a packing plant without meat inspection control. That this inspection 
must be an official one to be effective has been recognized since before the 
time of Moses. In more recent times, President Theodore Roosevelt in 
his message of June 4, 1906 to the United States Senate and House of 
Representatives summed up the findings of extensive investigations of 
conditions in meat packing plants in large meat packing centers in the 
United States by saying, "A law is needed which will enable the inspectors 
of the General Government to inspect and supervise from the hoof to the 
can the preparation of meat food products.” That year saw the enactment 
of the Federal Meat Inspection Law under which Federal meat inspection 
is still conducted. 

. Organizing a meat inspection agency requires a consideration of the 
objective of such an agency to identify the points at which controls will he 
applied. The objective is, of course, a clean, wholesome, disease-free meat 
supply that is not adulterated or mislabeled. To gain this objective only 
healthy food animals and poultry should be converted to meat, diseased and 
otherwise unfit carcasses and parts of carcasses should be eliminated at the 
time of slaughter, the meat and its products should not he adulterated, 
diseased or otherwise unfit meat or products should be destroyed for food, 
the meat and its products should not be mislabeled, and environmental 
sanitation should be observed in the handling of the meat and its products. 
Meat inspection is organized in such a way ns to apply its controls to accomp- 
lish these objectives. The inspectors, who are assigned to conduct examin- 
ations of food animals and poultry before they are slaughtered and their 
carcasses at the time they arc slaughtered, must have the educational back- 
ground that will enable them to identify and evaluate disease processes as 
they have a bearing on the fitness of the meat for food. Under the educa- 
tional system ns it is organized in the United States, courses of study that 
will provide this educational background are available only in college work 
leading to the degree of Doctor of Veterinary Medicine. Accordingly, in 
the United States, only veterinarians receive the kind of training that 
enables them to make final determinations with respect to tin* fitness of 
animals or their carcasses for the preparation of meat for human consump- 
tion. In organizing a large meat inspection group it has !»een found to Ik* 
possible to tw laymen to n^bt veterinarians in the conduct of ante-mortem 

( l«5) 
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and post-mortem examinations. These laymen function under the immedi- 
ate supervision of veterinarians. Laymen are also used to apply controls 
which relate to destruction for food of diseased or otherwise unfit meat or its 
products, adulteration, mislabeling, and environmental sanitation. 

Assuming the organization of an effective meat inspection agency, its 
function depends on its basic powers to act. These are determined by the 
wording of the legislation that brings the agency into being and its juris- 
diction depends on the governmental level at which the legislation was 
enacted. A model ordinance published by the American Veterinary Medi- 
cal Association is given on page 49S of the Appendix. The Federal Meat 
Inspection Act which has served effectively as legislative background for 
organizing the Federal Meat Inspection Service is given on page 505 of 
the Appendix. The new Federal Poultry Inspection Act is given on page 510- 
The jurisdiction of the meat inspection agency is its power or right to 
exercise authority within the scope of the legislation that sets up the agency . 
In this connection it is desirable to review briefly the organization of the 
Government of the United States. It is a combination of two Govern- 
ments, national and state, with different spheres of action, each supreme 
and independent in its own sphere. Neither is vested with complete 
powers but the two operating together discharge all the proper functions 
of Government. The Constitution of the United States establishes and 
limits the powers of the national or Federal Government. The Federal 
system of Government thus established is necessarily a complicated one. 
It is useful to observe the distinction made by Justice Story in the case 
of Martin v. Hunter’s Lessee decided in 18IG that "The Constitution 
of the United States was ordained not by the states in their sovereign 
capacities but emphatically as the preamble of the Constitution declares 
by ‘the people of the United States.’ . . . The Constitution was not, 
therefore, necessarily carved out of existing state sovereignties, . . - • Gn 
the other hand, it is perfectly clear that the state powers vested in the 
state governments by their respective constitutions remain unaltered and 
unimpaired except so far as they (powers) were granted to the Government 
of the United States. The Government, then, of the United States 
can claim no powers which are not granted to it bv the Constitution 
and the powers actually granted must be such as nrc especially given or 
gi\cn by necessary implication.” 
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State Department of Agriculture, through its Director, is charged with 
the responsibility of enforcing the Agricultural Code which includes provi- 
sions pertaining to meat inspection. The Division of Animal Industry 
of that Department administers the state meat inspection program as 
one of its several activities. 

The Department is authorized by the Agricultural Code to approve 
and supervise municipal systems of meat inspection. This brings a mu- 
nicipal organization within the control of the state organization. 

The organization of the meat inspection service of the State of California 
and its function are quite similar to the Federal Meat Inspection Sendee. 
Therefore, the description of the latter sendee which follows will serve 
also for the state organization. This, of course, does not apply to the 
controls exercised by the Federal Sendee over interstate shipments of meat, 
and exportations and importations of meats, which functions are peculiar 
to the Federal Sendee. The chart shown in figure 125 illustrates the meat 
inspection coverage in the State of California as applied by approved 
municipal inspection, state inspection, and Federal inspection. 

The following description of the Federal Meat Inspection Service also 
identifies the basic areas of functional responsibilities serviced by the 
Federal Poultry Inspection Service. The Poultry' Inspection Service is not 
described here in detail because differences in organization between that 
Sendee and the Meat Inspection Service are procedurally and substan- 
tively similar. 

Federal Meat Inspection.— The Secretary' of the United States Depart- 
ment of Agriculture is given the responsibility to administer the Meat 
Inspection Law and he is authorized to promulgate regulations that will 
implement the law and enable him effectively to administer its provisions. 
Briefly, the inspection program consists of examination of food animals 
arrd of their carcasses at the time of slaughter; inspection at all stages of 
the preparation of meat and meat food products to assure sanitary* handling; 
destruction of condemned product to prevent its use for human food; 
examination of all ingredients used in the preparation of meat food products 
to assure their fitness for food; prescribe and apply standards of identity 
to inspected meat food products; enforcement of measures that insure 
informative labeling; prohibit the use of false and deceptive labeling; 
inspection of foreign meat and meat food products that arc offered for 
importation; and administer a system of certification to assure acceptance 
of domestic meats and meat food products in foreign commerce. 

The inspection program is extended to a meat packing plant at the 
request of the plant management which has decided that it needs inspected 
meat for interstate commerce. An application is made out by such packer 
"lm is then informed what plant and inspection facilities will be required 
before the i»sj>eotion is inaugurated. Having met the requirements, 
inspectors are aligned to the plant and the system of inspection is applied 
to the plant in accordance with the inspection provisions of the law and the 
regulations promulgated thereunder. 

A' thy inqMH'tion program developed following it !»emme apparent 
that litigation involving the program would consist for the most part of 
those eases that arc brought bv the Government against interstate shippor* 
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of uninspected meat. Information on which these cases are developed is 
furnished for the most part by members of industry whose business is 
affected adversely by the competition which involves the violation of the 
law. There are a few such cases each year involving small marginal oper- 


Product 


Pounds 


Placed in cure: 

Beef 

Pork 

Other 

Smoked and/or dried: 

Beef 

Pork 

Cooked meat: 

Beef 

Pork 

Other 

Sausage: 

Fresh finished • . • . • 

To be dried or semi-dried . . . 

Frankfurters, wieners .... 

Other . . . ; 

Loaf, head cheese, chili con came . . 

Steaks, chops, roasts 

Meat extract 

Sliced bacon 

Sliced other 

Hamburger 

Miscellaneous meat product . . . 


Refined 

Oleo stock 

Edible tallow 

Rendered j>ork fat: 

Rendered 

Refined 

Compound containing animal fat 
Oleomargarine containing animal fat 

Canned products 

Horse meat products: 

Cured 

Chopped 

Canned horse meat .... 


ICS 474, 9SS 
3,704;683,0SS 
1,627,200 

57,064,180 

2,637,9-18,995 


79, 70S, 828 
312,782,3S0 
3,944,022 

238,389,759 
141,755,135 
633,253,242 
619,392,336 
200,697,935 
701,945,240 
1,901,226 
90S, 599, 490 
165,257,932 
163,4G7,700 
71,865,170 

2, 18G, 130,855 
1 ,C57,G00,508 
10S, 575,896 
185,131,543 


11 5,007, 109 
C2.858.4S9 
578,097,254 
54,077,012 
2,307,406,740 

4,513,010 
20.053, 4S0 
18.9S9.969 


Total 18.207.29S.0S2* 


•This figure n^re-ents inspection pound*. Some of the prod, 
urts may have lieen in«pocted and recorded more than once 
on account or their having been subjected to more than one 
processing treatment, such as curing first and then canning. 

1 io. 127.— Meat and Meat Food Products Prepared ami Processed under Supervirion, 
Fiscal Year 1956, under Federal Meat Inspection. 


ntors ntul the illegal traffic is of little consequence. I’or the most part, 
meat is Mich n highly competitive item that there is little incentive to 
traffic illegally in the product. 

1 he other class of litigation is that which would test the Secretary's 
authority under the law nml is made up of n few historic can-* j n which 


470 


ORGANIZED MEAT JIYOIEXU COXTIiOL 


affected parties requested restraining orders directed at the Seeretarj. 
Those basic inspection routines connected with the ante-mortem and post- 
mortem examinations of food animals and sanitary controls have never 
been questioned. Although these routines are applied meticulously to the 
entire production of the inspected portion of industry and are integrated 
into the production lines with condemnations totalling considerable cost, 
these routines and their application by inspectors have been recognized, 
in the first place, as being contemplated by the law and, in the second 
place, as being those that are reasonable to accomplish its objective. _ 
The requests for restraining orders have been directed toward such things 
as just what products come under the inspection requirements, the power 
of the Secretary to establish food standards, and the extent of the Secretary s 
label control powers. 

The law is dear that the inspection controls apply to food animals and 
their carcasses and it is also stated that the inspection applies to meat 
food products prepared from such carcasses. Three early cases clarified 
the meaning of meat food products. 

In Armour and Company ts. United States 1 decided by the Circuit 
Court in 1915, it was decidkl that a boiled ham prepared by Armour ami 
Company at its Pittsburgh plant from a ham that had been produced, 
cured, boned, and tied at its inspected Chicago plant would have to J* 
prepared under inspection control at the Pittsburgh plant if it were to be 
shipped interstate in compliance with the Meat Inspection Law. 

In the Pittsburgh Melting Co. ts. Totten* decided by the Supreme Court 
in 1918, it was held that o!eo oil, a substance made from the fat of slaughtered 
beeves seldom used by itself as food, but employed largely in making oleo- 
margarine and somewhat in cooking, is a “meat-food product” within the 
Meat Inspection Act when manufactured fit for human consumption and 
not denatured, and is debarred from interstate and foreign commerce unless 
first inspected and passed as provided by the Act. The court held that 
this applies whether the shipper labeled the product “inedible” asserting 
it was not intended for food purposes. 

In Brougham ts. Blanton Manufacturing Company* the Supreme Court 
decided in 1918 that oleomargarine may l>e clashed as a meat food product 
subject to the meat inspection law. 

Standards ol Identity for Meat Products. — Sausage has always l>ecn a 
highly competitive product in the meat field. Being a chopped, manufac- 
tured product it lends itself easily to substitution of such material* a* 
cereals and water for meat. Sausage, therefore, served as a good example 
of a manufactured meat fix*! product to test the Secretary ‘s authority 
under the law to set food standards. The Secretary's regulations that 
limited the amount of cereal and water as ingredients of sausage products 
were challenged in the courts. In the Houston vs. St. I-ouis Independent 
Barking ( oinpam * case decided by the Supreme Court in 191 S, it was held 
that under the Act, the Secretary of Agriculture is authorized to prohibit 
the u*e of the won! “sausage" as falx* ami deceptive when applied to * 
rfiinjwnmd of iru-at with added cereal ami water exceeding allowable 
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amounts. The court held further that the Act does not require the 
Secretary to mark a meat food product “inspected and passed” merely 
because it is wholesome and free from dyes and chemicals, if it is sold under 
a deceptive name. Whether the name “sausage” is deceptive as applied 
to a compound of meat with added cereal and water, the court said it is 
a question of fact which the statute submits to the determination of the 
Secretary under the power it gives him to make rules and regulations for 
carrying it into effect, and his decision, when fairly arrived at on substantial 
evidence, is conclusive. 

From time to time as there is a clearly demonstrated need, standards 
of identity have been established for many meats and meat food products. 
In addition to the great variety of sausages, standards have been identified 
for such products as soups, meat pies, luncheon meat, chili con carne, 
corned beef hash and many others. The standards are expressed in simple 
terms covering such things as minimum meat requirement and maximum 
allowable moisture. 

Labeling. — An oleomargarine label furnished the test of the Secretary’s 
authority concerning labels. The label control provisions of the Act are 
rather complete in their coverage. No label is permitted to be used by 
the inspected packer until it has been approved under the inspection pro- 
gram. The inspector will not permit a label to be used unless it had been 
previously approved by the label review office of the Meat Inspection 
program, and only then when the product conforms with the terms on the 
label. Approval is withheld from a label which is false or deceptive. In 
Brougham r s. Blanton Manufacturing Company (supra) it was decided 
that under the Meat Inspection Law, the power to determine whether a 
trade mark is false or deceptive is lodged in the Secretary of Agriculture 
and his determination, if not arbitrary, is conclusive. In this connection 
the court went on to say that the power of the Secretary is a continuing 
one and the approval of a name at one time dose not preclude a disapproval 
later. It went on to say that the Secretary having approved the name 
“Creamo” as a designation of an oleomargarine containing 30 per cent 
cream and which was strongly extolled on that ground was amply justified 
denying the use of that term, when the cream had been greatly reduced or 
omitted and replaced by skimmed milk, notwithstanding evidence that 
the manufacturer invested heavily upon the faith of the approval. It held 
further that the registration of a trade mark under trade mark law lias 
no bearing on the right to use it under the Meat Inspection Law. 

The Mark o! Inspection.— As might be expected, the mark of inspection 
itself has come in for considerable attention. Obviously, the mark must 
be protect e<l, since it is relied on for many purposes as evidence of a product 
having been prepared under the inspection provided by law. The courts 
have been quick to recognize this and as a result the program has been 
successful in effectively controlling unauthorized use and even careless 
and inadvertent improper use of the mark of inspection. 

In 1 nited States r.t. LmvjV decided hv the Supreme Court in 1{MI, the 
court held that the plain object of the prohibition in the Meat Inspection 
Liw against alteration or destruction of tags and InWIs Waring the marks 

* 2 35 V J>. 
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of inspection is to safeguard food products against alteration and substitu- 
tion so as to render the process of inspection effective and the statute vni 
not be construed as to defeat the purpose for which it was passed- 
In Armour and Company ts. United States (supra) the court hel , 
speaking of the mark of inspection, that the Act impliedly promises the 
public that Government stamps and labels may be relied on to tell the 
truth and therefore special care must be taken to maintain the scrupulous 
accuracy of their statements. It went on to say even innocent mistakes 
may have dangers; carelessness is usually likely to lead to mischief. The 
court said further that these marks and labels roust therefore be protected 
and no one must be allowed to use them except in accordance with the 
Act and Regulations; otherwise their value will be immediately impaired or 
lost and a chief purpose of the act will be frustrated. 

During 1930 there were approximately 1,200 federally inspected meat 
packing plants located in 450 cities and towns throughout the United States. 
These establishments were organized into 150 meat inspection stations, 
each headed by an Inspector in Charge. A few of these stations consisted 
of a single meat packing plant which because of its location did not lend 
itself to grouping with other establishments to form a larger station. The 
meat inspection stations range in size from those containing a single 
establishment to the large Chicago station containing 75 establishments. 
Figures 12G and 127 illustrate the volume of animals and product subject 
to Federal meat inspection. 

The entire United States is divided into 4 areas with the stations in each 
area coming under the supervision of an Assistant Director. The 4 Assistant 
Directors along with the Director of the Meat Inspection Sendee and his 
other Assistants make up the organization’s central office with headquarters 
in Washington, D.C. 

The Washington office is divided into functional units namely. Special 
Projects, Trade I-al>cls, Inspection Procedures, Inspection Facilities, and 
the I,al>oratories. Each unit formulates the policies within its particular 
area of responsibility and sees that the policy is applied uniformly through- 
out the countrj. This is accomplished through the personal contact 
maintained Ix-tvseen the central office in Washington and each inspected 
establishment. 

Special Projects. —In this unit is administered that part of the meat 
inspection program that relates to interstate movement of meat, importa- 
tions. exportations, fanner and retail dealer exemptions, and violation's 
of the Meat Inspection Act. 

Through a system of certifications, responsibility is established in con- 
nection with the interstate movement of meat. It Is provided bv the meat 
inspection regulations that the interstate carrier of meat shall request 
and the shipper of such meat shall furnish a certification in the form 
prescribed by the regulations. The certificate identifies the meat being 
offered for shipment m interstate commerce and states that it conform* 
with the law 

The control of importations of meat j, calculates! to assure that the 
meats that are brought into the United States from foreign lands have 
l-ern subjected to the same controls as meats in the United States tluit ate 
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subject to Federal legislation, A country which desires to send its meats 
to the United States requests that its sytem of inspection be accepted as 
being comparable to that maintained by Federal meat inspection in the 
United States and asks that its certificates be accepted by the Federal 
Meat Inspection Sendee as evidence of such inspection. Investigations 
are then made to ascertain whether the inspection of the foreign country 
is, in fact, comparable to that maintained in the United States. If it is 
found that the foreign inspection is a satisfactory one, arrangements are 
made to provide a system of certification whereby each arrival at a port 
in the United States of a shipment of meat from that foreign country null 
be identified as to its inspectional background. If upon inspection by the 
Federal Meat Inspection Sendee the meat is found to be sound and whole- 
some, free from adulteration, and properly labeled, it is permitted to be 
brought into the United States. 

Exportations of meat from the United States are covered by certificates 
of inspection that are recognized in all foreign countries. A vessel is not 
permitted to clear a port in the United States with a consignment of meat 
for a foreign country unless the meat is identified by export stamps or an 
export certificate evidencing the fact that it had been prepared under 
Federal meat inspection. One of the accomplishments of Federal meat 
inspection and its system of export certification is to assure free movement 
of American meats in foreign trade. 

The Federal Meat Inspection Act provides that farmers and retail 
dealers need not have their products inspected. However, they are subject 
to the other requirements of the law which prohibit interstate movement 
of unfit, adulterated, or mislabeled meats. A system of licensing has 
been worked out to maintain the necessary control over retail establish- 
ments that take advantage of the exemption provision contained in the 
law. This makes effective the basic elements of the statute at retail 
establishments engaged in interstate commerce. 

Special Projects uses the services of meat law investigators who arc 
strategically located throughout the country to detect and investigate 
violations and suspected violations of the law. When a violation of the law 
has been committed, a case is prepared by this section and appropriate 
steps are taken for the prosecution of the offender. 

Trade Labels.— The inspected meat packer is permitted to use only those 
labels and marking that have been previously approved by the Meat 
Inspection Service. This unit performs the label review function which 
assures that each label contains the required labeling information, that it 
contains no misleading feature, and that it is appropriate for the product 
on which it is intended to be used. 

It is through the activities of this unit in limiting the use of a label to 
the product for which it is applicable that standards of composition for 
the many processed meat food products are promulgated and enforced. 
Wlu n a iaWl is presented for approval, assuming that it contains all the 
required blinding information and that it bears no misleading feature, the 
name of product on the lnl>el is appropriate only for a particular food, 
''hen the meat packer is informed that the lain*! is approval for that 
particular food, he is informed concerning the requirements for its compod- 



474 


ORGASIZnn MEAT //JW.VC COXTliOL 


lion. Also, the inspector is informed so that he can supervise the prepara- 
tion of the product to make certain that it conforms with the standard. 

Inspection Procedures. — This unit is responsible to sec that the procedure 
used by each inspector in his inspection routine at n meat packing plant is 
adequate for the protection of the public meat supply and, at the same time, 
is that minimum which is necessary to accomplish results. 

New and changed processes and methods are constantly being proposed 
for use by the inspected meat packer. These are evaluated in terms of the 
adequacy of current inspection procedures to meet the changed situation. 
Also, it is necessary to review existing practices to make certain that the 
necessary controls are being applied at all times. 

Not only must procedures be identified that are necessary to accomplish 
the desired results, but these procedures are applied uniformly by all of 
the inspectors in all of the inspected meat packing plants throughout the 
country. This requires constant attention and review because of two ver} 
significant variables, one the human element and the other differences in 
plant facilities as between establishments. 

Inspection Facilities.— All those factors relating to environmental sanita- 
tion and facilities for inspection are the responsibility of this unit. An 
applicant for the inspection is required to present to this unit for its review 
and approval complete plans of his plant, equipment, and facilities. These 
plans are reviewed to determine whether the plant in which it is requested 
that inspection be maintained will provide a satisfactory environment for 
the inspection and handling of product. When the plant is found to be 
acceptable the plan is approved and the inspection is inaugurated. 

Changes and additions to existing plants in which inspection is being 
currently maintained are also reviewed by this section. Such changes 
and additions are made only after the plans for their installation have been 
approved. The installation is required to be made in accordance with 
the approved plan. 

Specifications for equipment and plant layout are drawn up by this 
section for use as guides by managements of inspected plants and applicants 
for the inspection. Investigations are made of materials currently in use 
and of new materials to ascertain their suitability for food contacting 
surfaces and structural environment that have a bearing on food sanitation . 

Biological Control Laboratory.— This unit serves the Meat Inspection 
program’s needs that require both planning and laboratory work in the 
fields of bacteriology, pathology, parasitology, and serology- The veteri- 
narians on ante-mortem and post-mortem inspection assignments look to 
this laboratory for servicing in a wide range of pathology and parasitology. 
These men send to the laboratory a constant stream of specimens consisting 
of abnormal and diseased tissue for gross and histologic study and a report 
on findings. Bacteriological studies are made of products and in connection 
with an evaluation of processing methods to determine their adequacy 
and safety. Such studies are also made to determine the adequacy of 
practices and procedures employed throughout the meat packing plant to 
determine the level of environmental sanitation. Serological methods and 
tests are developed for the purpose of detecting adulteration as, for example, 
the misrepresentation of beef to which horse meat has been added. 
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Industry demands on a meat inspection program in terms of the science 
of bacteriology have increased considerably in recent years. This results 
from industry's stepped-up activity in research and development connected 
with new products, new processes, new processing materials, and new 
packaging materials. The Biological Control laboratory must be prepared 
to outline and identify programs of investigations for the testing of new 
products and procedures. 

Chemical Control Laboratory.— This unit services the field meat inspection 
program through its seven field laboratories. Samples of meat food prod- 
ucts and a wide range of ingredients that are used in the manufacture of 
meat food products are forwarded by inspectors to the laboratory for 
chemical and physical evaluation. The reports furnished by these labora- 
tories to inspectors in connection with such samples enable inspectors to 
decide concerning the acceptability of both the products and ingredients 
under the meat inspection regulations. 

The seven field laboratories are located strategically throughout the 
United States, and there is a central laboratory located in "Washington, 
D. C., which gives direction and instruction to the field units. This 
central office reviews analytical methods currently employed to determine 
their suitability. Also, new analytical methods are developed to meet 
changing requirements. This laboratory maintains a close working relation- 
ship with the Association of Official Agricultural Chemists. In fact, the 
Chief of the Laboratory serves as a Referee in the acceptance and recogni- 
tion of new and improved methods by this Association. These methods 
arc recognized officially by all Federal, State, and local food control 
officials and also by the courts. 

The Association of Official Agricultural Chemists.— The Association of 
Official Agricultural Chemists, more familiarly known as the AOAC, is 
the professional organization of State and Federal chemists devoted to 
developing, testing, and sponsoring improved methods for the analysis of 
fertilizers, soils, foods, feeds, pesticides, drugs, cosmetics, caustic poisons, 
and other materials related to agricultural pursuits. It was organized in 
1884 by the State and Federal chemists who were in charge of enforcement 
of State fertilizer laws, or who, as members of agricultural experiment 
stations or the U. S. Department of Agriculture, were interested in practical 
and scientific appli rations of fertilizers to crops. The form of organization 
is one in which voting is restricted to official chemists, but discussion is 
open to nil chemists. Four meetings prior to 1SS4 had failed to product* a 
cohesive and stable organization of both official and commercial chemists, 
‘he final organizational form was settled upon with the full cooperation 
and even insistence of commercial chemists. They agreed on the principle 
that since it was the official chemists who lmd the responsibility for the 
enforcement of the laws, they also had the responsibility for the c*lmiee of 
valid methods of analysis for this purpose. 

As the regulatory eontrot of other commodities such ns foods, feeds, drugs, 
com net H*>, caustic poisons, and potieides luvarnc a recognized governmental 
function, the work of the Association expanded. It has accepted the 
TCvponvihUity of providing the regulatory scientist with accurate and 
reproducible method** of analysis that are required for the enforcement of 
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laws ami regulations. This is accomplished through adherence to a funda- 
mental constitutional requirement that methods approved hv the Associ- 
ation be subjected to collaborative study. In this, a number of representa- 
tive chemists analyze the same samples by the proposed method to demon- 
strate its accuracy and reproducibility in their hands. At the present 
time about 250 chemists, designated as “Associate Referees,” arc studying 
methods of analysis grouped in about .">0 general categories from “Agricul- 
tural Liming Materials” to “Waters.” Not all of them are official chemists, 
many are industry chemists, who because of their specialized knowledge 
and experience, also participate in the development and testing of methods 
of analysis. The results of the studies of those Associate Referees form 
the basis for the actions of the Association in its approval or disapproval 
of methods. 

All State chemists including those of universities and experiment stations 
are members of the Association. Federal organizations represented in the 
Association are: Food and Drug Administration, Public Health Service, 
Department of Agriculture, Department of Defense, Internal Revenue 
Service, and National Bureau of Standards. 

The laws enforcer! by the AOAC members require objective, scientific 
evidence for their successful application. The AOAC attempts to provide 
for both industry and government a common meeting ground for discussion, 
at a scientific level, of methods of analysis that will be used to obtain this 
evidence. That this has been successful is indicated by the facts that some 
State laws specify the use of AOAC methods, where applicable; the Federal 
Definitions and Standards of Identity for many foods incorporate AOAC 
methods into their requirements; many Federal specifications and private 
contracts utilize AOAC methods; and AOAC methods have been quite 
generally accorded a preferred status in court testimony. Most important 
of all, the general recognition of AOAC methods removes from the realm 
of controversy the scientific question of relative validity and merits the 
available methods of analysis. This is settled by the scientists themselves 
on the basis of the facts developed during their collaborative studies. 

Results of seventy-three years of work by the members of the Association 
are embodied in its primary publication Offical Methods of Analysis of the 
Association of Official Agricultural Chemists, now in its eighth edition (1955) 
This publication is a 1000-page laboratory manual which includes U 
chapters, 90 pages of tables, and 45 pages of index. It is an authoritative 
source of methods of analysis for the regulatory chemist and the agricultural 
scientist throughout the world. It is supplemented by the quarterly Journal 
which publishes the transactions of the Association, including the annual 
changes in methods adopted by the Association, the reports of the Referees, 
and contributed papers containing new methods, new applications, and 
authentic or interpretive data. 

RELATION'S BETWEEN THE FOOD AND DRUG ADMINISTRATION' 
AND THE MEAT INSPECTION DIVISION— 

1. Pertinent Legal Provisions— 

A. The Federal Food, Drug, and Cosmetic Act prohibits interstate shipment 
of adulterated or misbranded articles, and those otherwise classed as illegal 
under the act The definition of “food” includes food or drink for animals 
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as well as man. Meat and meat food products are exempted to the extent 
that they are covered by the Meat Inspection Act. 

B. The Federal Meat Inspection Act requires that meat food products moving 
in interstate commerce be produced in an establishment operating under 
the continuous inspection of the Department of Agriculture. 

C. The Federal Food, Drug, and Cosmetic Act (Section 407) defines oleo- 
margarine, requires specific labeling and packaging for colored margarine 
regardless of source of fat, and (Section 401) authorizes the Secretary of 
HEW to establish a standard of identity for any food whenever he deems 
it desirable. A standard has been established for oleomargarine. 


Food Processing Practices or Food Products that Affect FDA-MID 
Relations. — 

A . Plants which produce meat products exclusively often utilize some nonmeat 
food products in the preparation of fabricated meat items (c.gr., spices for 
sausages) . The Meat Inspection Division inspects such products to approve 
or disapprove their use in products which are to bear the “Inspected and 

. Passed” legend of the U. S. Department of Agriculture. The nonmeat 
items are covered by the Federal Food, Drug, and Cosmetic Act, and a 
plant which processed an item later rejected by a meat inspector may have 
been inspected by the Food and Drug Administration. In addition, an 
imported item ( c.g ., spices) may have been passed by FDA at a port of 
entry without actual examination. Imported products do not bear any 
labeling indicating whether or not they were examined by FDA at time 
of entry. 

B. Meat processors (subject to continuous inspection by MID) may also 
produce other food products which fall under the jurisdiction of FDA. 

C. In some instances, where meat is only one of n number of items used for 
a food product, it must be specifically determined which agency has 
jurisdiction. The proportions of meat which make a product subject to 
MID inspection varies with the product. 

D. Some meat processors produce oleomargarine from animal fats. That 
product is covered by the Federal Meat Inspection Act rather than the 
Federal Food, Drug, and Cosmetic Act, although certain provisions of the 
latter act are also applicable. 

E. The MID approves labels for meat food products, whereas FDA is resjions- 
iblc for labeling of items covered by the Federal Food, Drug, and Cosmetic 
Act. FDA offers informal comment on labels when requested but, with 
few specific exceptions, does not have a system of approving labels. 

F. Import food products other than meat food products arc subject to examin- 
ation ^ by FDA at the port of entry. Meat food products arc subject to 
examination by MID. 

G. Horsemcat protyssing plants are under continuous supervision of the Meat 
ln«j>cction Division. Hut denatured horsemcat suitable only for animal 
food is under the juri-diction of FDA. Similarly, any instance in which 
horsemcat prtxlueod in an inspected plant was sul»-equently marketed as 
l)ecf would l>c a violation of the Federal Food, Drug, and Co-motif Act. 

//. A shipment of meat food products from a plant in-|>eoted by MID niav 
[xvomo unsatisfactory after it leaves the plant. Fuel shipments are mli- 
hvt to seizure under the Federal l\x*l, Drug, and Co-mctir Art, since 
MID jurisdiction extends only to the pn»eo— mg activities, although a 
pUKtshin* is nvnilihle whereby, in liiai of seizure, the shipment may l>o 
rrturmd to the prorev-ing plant under permit. 


Wmkinr processes of FDA and MID 

„ fl I> X /»*■ * ff» inrkers of seafood product-, the FDA in-ixs-tor* 

mavc orcn*x>:n! m-pertttm- at unannounced intervals of factories, warrlxmw-* 

»tw| oilier r-tahli-hmrnts ’ 


preparing nr handling ft»«| product-. In a (m wn- 
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of ran- materials ami manufacturing !^'*'i 7 ^riS™rontamiri 3 ti<rn. Tliev 
? tS of equipment used from the "XTnTOlS am^raperly hhdri end 
endeavor to determme ahether rin.d. »l p^ ^ (orf o|w collect for 

S? e r«nS”n’o?a1^ 

mav have l»en the rau« of feme injury. ,, mmt foo d pnxh.e s 

Si ID: With few except, ons “/'S an estal.lfehn.cnt opemt- 

moving in interstate commerce must be t o( Agriculture. To 

tag under the continuous mspectron of the Dejerri ^ must he 

obtain inspection the structure and facilit es , when inspectors arc 

SeSs^has cTiSaSdammalsor unfit ^^^f^ctsTre hbeled 
in the Department’s regulations; and that the nnimcu j 
or otherwise properly marked. 

4. Inter-agency working arrangements— ano ^ 

A. In meat food pfants which also produce other food ‘ preparing, 

jurisdiction over that port, on of ‘^^“' ^^LSover that port, on 
or storing the meat food product*. FD. J , ^^es inspections from 
of the plant producing nomneat food products ? n {! f , [ ID 47 were 

rime to time. Of 1200 plants under subject 

inspected by FDA during 19oo. hsuall> T>o , - nonmeat food 

to MID inspection is separatefrom the portion JjnMluc „ n ^ oa 

item,, which are subject to FDA mspecrion. FDA j m 
inspection of nonmeat food ^bh,hment, T^> v^>t P Kent of 

plants to obtain samples of a food P^ u ^^" ” les * e re collected m 
a meat preparation For example !9 official sa p " e meat pr0 ducts 
1955— raw materials of plants under MID inspection 
shipped from tho*e plants. : n hi? opinion, 

B. If an FDA inspector encounters a eondrtion p e calls the 

have =ome adverse effect on the meat processing ope , 

matter to the MID inspector’s attention. nreduet which he 

C. If an MID inspector finds 3 shipment of a n°nmeM he does not 

believes U not suitable for use m an “ 1 >"tcd meat product » , fe 

permit the shipment to be used in ^"^'^^"VaiVcctavestip 1110 ” 
rejected because of adulteration, the FDA is notified. Federal Food, 

bv FDA often results in seizure of the shipment un ^ reacted l>v 

Drug, and Cosmetic Act. In rare instances a product “*> ^ find 

MID as not suitable for u=e in an inspected pnxluct, but - - 0n 

that it does not have an adequate basis for legal action uwle .. 3 f niin-t 
the other hand, FDA may in some instances institute 9 ™** * he meat 
a shipment in the po^ssion of a meat processing plant when 
inspector had detected nothing wrong with it. nliich, 

D If an FDA inspector encounters a dnpment of meat iwx^proou ■- te j 
through improper handling, has become violatii e after 'eavm tlici i , e 
plant, the situation Lsdixm^ed with MID personnel for 

under the Federal Food, Drug, anei Cosmetic Act if the cuch 

the good* to \*s returned under permit to the procfe'Or. in roa< ; to 
instances, MID personnel fir-t discover the unfit shipment : 3 m * ne ,| 

FDA attention FDA may arrange for the official sample to «« 
bv Meat Inspection veterinarians rather than by the rl)A. meet the 
E The MID ref pure* tliat margarine pro»Iuce«l from animal la a j w> 

standard of identity for margarine a« prescribed by the tu. , • 
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that it be labeled as called for in the Federal Food, Drug, and Cosmetic 
Act, and the standards issued by FDA under the act. 

F. It is the policy of MID to require that all labels used for meat food products 
conform to the labeling requirements of the Federal Food, Drug and Cos- 
metic Act. When in this connection questions arise concerning inter- 
pretation of the labeling requirements of the act, MID consults FDA and 
follows the policies of FDA. 

G . When FDA has question about the application of the Meat Inspection 
Act to a meat food product encountered on the market, FDA consults 
MID and accepts its interpretation. This is particularly pertinent in the 
area of products which do not contain substantial percentages of meat or 
meat ingredients. 

//. Under an informal arrangement, FDA’s Division of Pharmacology pro- 
vides sendee to MID on toxicological problems involving components of 
meat food products and equipment being used in meat food establishments, 
since it is recognized that the ingredients in meat foods and the equipment 
used in meat food plants are often the same as in other food processing 
plants. 

I. In some instances FDA may be guided b}' MID policies. For example, 
the MID requires that a "beef pie” contain at least 25 per cent beef. 
Pending the establishment of a formal standard under the Federal Food, 
Drug, and Cosmetic Act, the FDA has held that "chicken pie” should con- 
tain 25 per cent chicken meat. 

J. Food processors are quite well aware of the coverage of the Meat Inspection 
Act and the Federal Food, Drug, and Cosmetic Act, since meat processing 
can he carried on only when an inspector is present and their formulas and 
labels must have the approval of MID. If any jurisdictional question 
arises in a multi-purpose plant, it can be resolved by the meat inspector 
on the premises. 

K. Foreign manufacturers sometimes request comment of the FDA on labels 
for meat food products or similarly from MID on nonmeat products. 
These are handled by an informal reference system so that the inquirer 
receives a reply without inconvenience to him. 

L. FD A may receive a complaint from a consumer alwut a meat food product , 
or MID about a nonmeat food item. These arc also handled by informal 
reference to the appropriate agency to avoid inconvenience to the consumer. 


rile effectiveness of the Federal meat inspection program lies in its use 
of the authority that is vested in its inspectors to act summarily in an 
inspected packing plant to destroy diseased or otherwise unfit product, 
correct an unsanitary condition, prevent adulteration of product, and 
prevent mislabeling. 

After the meat bearing tlie marks of tbc inspection is shipped from a 
federally inspected establishment, it passes out of the direct control of the 
.Meat Inspection Service and into the domain of local and state control 
and, in the Federal field, the control of the Food and Drug Administra- 
tion. Knch agency acts with a high degree of autonomy in its particular 
jurisdiction but there is a elo^c working relationship lietween the various 
groups that have meat control responsibility. 

The following quotation from a memorandum bv Dr. L. I). KHiott, 
Acting Commissioner of Food and Drugs, F<x*d and Drug Administration, 
ls ,u * 1 OM V n good example or coojierntive relations l*-tween that Adminis- 
tration ami the Federal Meat Insertion Service but aho *crvrs to illustrate 
,r , nc t* v iiie« of the two agencies art* coordinated. 

^•tion of our law ('I*hr Fo«*d, Drug and Osmetic Art of Iprts) 
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exempts meats and meat-food products from its provisions to the extent 
of the application of the Meat Inspection Act. Since the Meat Inspection 
Act contains no seizure provisions (outside inspected establishments), 
meats and meat-food products which are violative of our Act are therefore 
not exempt from seizure under our law. The Meat Inspection Service has 
in the past and will continue to welcome seizure actions by us against 
violative meat-food products found in interstate channels in the interest 
of the protection of the public in view of their own inability to take such 
action (outside inspected establishments). If a Federal meat inspector, or 
other representative of that agency stationed anywhere in the field, en- 
counters a consignment of a meat product which he finds to be or has reason 
to suspect of being unsound and unwholesome, he has no authority under 
his law to institute action against it but he has the responsibility of calling 
the consignment to the attention of the nearest available regulatoiy food 
official who does have the authority to seize it or to put some restraining 
order on it to prevent its distribution to the consuming public. If the 
inspector is located in one of our station cities or where one of our inspectors 
may he nearby, he calls it to the attention of our station or inspector, 
and in so doing he is saying in effect that the Meat Inspection Service is 
turning the consignment over to the Food and Drug Administration for 
whatever action it deems appropriate under its seizure provisions. If the 
Federal meat inspector happens to be located at a place remote from any 
of our people but near a state official, he would call the attention of the 
state official to a violative consignment for whatever action the state 
official might desire to take under his law. 

“If an obviously violative interstate shipment of meat-food product is 
located or detected by our own people rather than by a Federal meat 
inspector, the Meat Inspection Service has no objection to our proceeding 
with action under our law, but expects us to notify the nearest Federal 
meat inspection office of the facts not only as a matter of maintaining 
proper cooperative contact, but to enable the Meat Inspection Service to 
institute a prompt investigation at the establishment where the consign- 
ment originated to locate and correct conditions that might be responsible 
for the deterioration of the product. 

“Sometimes the consignee of a shipment, upon suspecting it of being 
unsound or otherwise unfit for food, desires to sliip it back to the inspected 
establishment where it originated. However, the Meat Inspection Act, 
according to my understanding, makes both the shipper and the carrier 
amenable to the penal provisions for the interstate shipment of an unsound 
meat-food product. Therefore, to take care of the situation where a 
consignee desires to ship the suspected consignment back to the cstabli«h- 
incut where the Meat Inspection Service can reassume jurisdiction, the 
Meat Inspection Service is authorized to issue n permit to the reshipper 
and carrier, which in effect exempts them from the penal provisions of the 
Art on that particular rrsbipment. Thr issuance of such n jieniiit is not 
to l»e interpreted as a desire on the part of the Meat Inspection Service 
that the I <**>} and Drug Administration refrain from seizure of the good* 
in the hands of the consignee. As a matter of fact, since the Meat In<pec- 
ti«m Service has no jurisdiction over the goods shipped under such permit 
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until they reach the inspected establishment, there is nothing to prevent 
the diversion of the consignment en route. 

“The Meat Inspection Service is perfectly willing for us to proceed 
with any contemplated seizure so that if the goods are subsequently taken 
down under bond for reshipment to the inspected establishment for segrega- 
tion and destruction of the unfit material, there will be the additional safe- 
guard of a bond.” 

Federal Food and Drug Administration.— To discharge its technical, 
administrative, and regulatory responsibilities, the personnel of the Food 
and Drug Administration includes chemists, bacteriologists, physicians, 
veterinarians, microscopists, pharmacologists, inspectors, administrative 
officers, and other specialists. These are divided into a field service organ- 
ized into 16 districts and staffed by more than 600 people, and the central 
administrative office in Washington, D. C., where there are also extensive 
laboratory facilities. 

The district headquarters are manned by inspectors and analysts working 
under the direction of a district chief. This organization is sufficiently 
flexible to permit shifting its personnel from routine law enforcement 
to a mobilized effort which is necessary from time to time to cope 
with emergencies. Such a shift may become necessary because of the 
contamination and spoilage of large quantities of foods by flood waters or 
in connection with the discovery that a dangerous food has become widely 
distributed. Each district is responsible to see that the laws enforced by 
the Food and Drug Administration are complied with by the manufacturers, 
dealers, and importers who trade within the specified territory making up 
the district. 

The Food Division is one of several subject matter divisions in the 
Administration’s central office and it is the leader in the development of 
scientific methods of food law enforcement. It is the repository of existing 
technical knowledge and a workshop for improving and developing methods 
of analysis for establishing definite proof of violations. The Division acts 
as a reviewing laboratory in eases developed under the food provisions of 
the several acts enforced by the Administration and furnishes expert 
witnesses for court cases. It prepares project plans on foods and initiates 
and executes the investigational work which is an essential preliminary 
to regulatory activity. In such investigations the Food Division, with 
the assistance of the field force, ascertains current trade practices through 
the medium of factory inspections; prepares and subsequently analyzes 
experimental packs of fowl products; determines the composition of 
numerous market samples; and acquires information concerning consumer 
understanding of the composition of foods and various trade practices. 

To promote honesty and fair dealing in the interest of consumers, au- 
thority it granted hv the Food, Drug nnd Cosmetic Act for the formulation 
and ksimnee of regulations establishing for any fowl a reasonable definition 
tuul «ta«dard of (i) identity, (2) quality, and (fi) fill of container. $|>ecinl 
in vest icat ions nrr conducted by the Fowl Division in connection with 
the formulation of Midi fowl standards. 

Cooperation >rith State and Local Officials.— -For the purjMi-4* of developing 
and maintaining active roojwratinn with all State and local officials en- 
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forcing State and local food and drug laws, there is a Division of State 
Cooperation. Through the program of mutual assistance sponsored by 
this Division it is possible for State and Federal officials to check adultera- 
tion and misbranding within their respective jurisdictions more effectively. 
There is extensive interchange of information among all regulatory officials. 
Data for the solution of technical and administrative problems are made 
available upon request. Frequent area conferences, continuous contact 
between field forces of the Food and Drug Administration and State and 
local officials, and national and sectional associations of regulatory personnel 
also stimulate cooperation. Responsible State officials are commissioned 
by the Federal agency to conduct examinations and investigations as its 
agents in the enforcement of the Federal Food, Drug and Cosmetic Act. 

Since enforcement of the Food, Drug and Cosmetic Act with complete 
coverage is impossible, selective enforcement is necessary. Furthermore, 
from the consumer viewpoint, not all types of violations are of equal 
importance. Coupled with this segregation of types of violations is a 
segregation of products and manufacturers most commonly found to 
violate the law. This is done by obtaining as nearly complete knowledge 
as possible of the practices of every branch of the food industry. By this 
means the detection of probable violations and the identification of those 
manufacturers whose operations are apt to require supervision are possible. 

Experience has demonstrated that in the case of certain products 
adulteration or misbranding is practically never found. The Administra- 
tion is thus enabled to concentrate its working forces and its funds largely 
upon those products usually in violation of the law. Once violations of 
the law are encountered, simultaneous and uniform action against them 
is instituted throughout the country by the various food and drug districts. 
Tliis plan of regulatory action based upon the application of these principles 
of planning to apply controls to a group of related products is termed a 
project plan. 

Methods of Enforcement. — In appropriate instances the institution ^ of 
formal legal action may be preceded by a public hearing at which 
interested persons may participate in the determination of an administrative 
policy. In line with the emphasis upon educational effort as part of the 
program of enforcement, the Act allows resort to a suitable written notice 
of warning when it is thought to be warranted by the public interest as an 
alternative to punitive action to control minor violations. Apart from 
this, the Food and Drug Administration is constantly informing the 
industries subject to the Act of its requirements with a view to keeping 
actual violations at a minimum. This is done by means of correspondence 
and various types of publicity releases informing manufacturers and 
shippers of the legal requirements imposed upon them. In addition to 
advisors legal interpretations, «ucli information may also take the form 
of valuable technical data, the utilization of which by those affected will 
permit a ready compliance with the Act. 

In addition to informal methods of enforcement, the Food and Drug 
Administration has its choice of several formal legal actions. One of these 
i* actual ***ir«irr of the offending products, known legally ns a liliel for 
condemnation proceeding. In «uch a proceeding the articles in question 
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are seized to prevent them from reaching the ultimate consumer. The 
seizure follows the request by the Food and Drug Administration of a 
United States Attorney that he file a libel (a descriptive legal document) 
with the proper Federal Court. Acting upon a court warrant issued 
pursuant to the filing of a libel, a United States marshal (usually ac- 
companied by a Food and Drug Administration inspector) seizes the 
articles. They are then within the jurisdiction of the court. The party 
who has an interest in the seized articles, known technically as the claimant, 
may fail to make an appearance before the court, in which event the case 
is disposed of on default. Or he may appear but agree with the contentions 
of the Administration in the libel, in which event a consent decree would 
issue. When the claimant contests the seizure, the question of whether 
or not the articles are in violation of the Act is tried in Federal Court. 

Products which have been seized and condemned are not necessarily 
destroyed, but they may not be disposed of contrary to the provisions of 
the Food, Drug and Cosmetic Act or the laws of any State or territory 
in which the disposition happens to take place. The court may order the 
offending products destroyed if they cannot be reclaimed in any way, 
which is true of decomposed foods and foods containing poisonous sub- 
stances. But frequently adequate reworking (by which there can be 
affected the removal of excess moisture from butter), sorting, (often pos- 
sible with canned goods not all of which have been damaged), or cleaning 
(appropriate for the separation of excessive debris from nuts), will correct 
the adulteration. In the same way, relabeling (for such violations as an 
incorrect statement of net weight) will often render misbranded articles 
entirely legal and suitable for distribution. Under these circumstances 
the articles may be released to their owner under bond for reconditioning 
under governmental supervision. 

When an adverse decision against the claimant has been rendered, or 
"’lien the owner has abandoned goods which have been seized, the court, 
as alternatives to destruction, may either give them outright to charity, 
or direct their sale by the appropriate United States marshal after ordering 
him first to eliminate the adulteration or misbranding involved. The 
proceeds of the sale, less the legal costs incurred, arc sent to the United 
States Treasury. 

A second penalty is criminal prosecution of the person or firm responsible 
for the violations of the provisions of the Act. For the commission of 
any of the deeds prohibited by law, a maximum fine of $1 ,000 and imprison- 
ment not in excess of one year may be imposed. Where the violation is 
done with intent to defraud or mislead, or where it is a second offense, the 
maximum fine becomes $10,000 and maximum imprisonment three years. 

1 he third method of enforcement is through the u*e of the injunction. 
In some instances, seizure and criminal prosecution are unsatisfactory 
means of enforcement opccially where a person or firm indulges in repeated 
and frequent violations. C ongrrss 1ms therefore authorized the Administra- 
tion to apply to I’edcml District Courts for rest mining orders (injunctions) 
"hi eh, in effect, deny tin* channels of interstate commerce to adulterated 
or misbranded food*. 
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Selection of Appropriate Penalty.— Each of the above penalties is sought 
by the Food and Drug Administration under well-defined circumstances. 
Seizure is employed against products containing ingredients harmful to 
health and those marred by filth and decomposition. Seizure is used also to 
prevent the distribution of products containing grossly false or misleading 
claims and those adulterated or misbranded so as to seriously demoralize 
legitimatetradepractices. The Food, Drug and CosmeticAct permits more 
than one libel proceeding to be instituted simultaneously— so-called multi- 
ple seizure— when the evidence indicates probable cause that the misbrand- 
ing is fraudulent, or dangerous to the health, or in a material respect 
misleading, to the injury or damage of the consumer. The object of both 
single and multiple seizures is to prevent adulterated or misbranded prod- 
ucts from reaching and harming the ultimate consumer. This is achieved 
by removing the offending articles from the market. Consequently, 
seizures occur wherever the consignment happens to be found. 

Criminal prosecution is directed against the person or firm responsible 
for the offense and is always confined to the jurisdiction where the defendant 
has his place of business. It is necessarily a slower remedy because the 
Act requires that a potential defendant be first given appropriate notice 
and an opportunity to present bis oral or written views on the matter, 
after which proper pleadings must be drawn up, affidavits of analyst and 
other witnesses secured, and all forwarded through the Department of 
Justice to the United States Attorney in whose jurisdiction the defendant 
has his business. The case must then await its turn on the calendar. The 
trial itself is subject to the legal restrictions necessarily prevailing m 
criminal procedure, an important one of which requires exacting evidence 
to prove guilt. The result is that though criminal prosecution may legally 
be based upon the same consignment which led to the institution of seizure 
proceedings, such prosecution is often precluded where seizure action C3n 
be maintained. This is true, for example, of perishable foods that are 
subject to seizure because decomposition occurred after shipment. 1° 
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Lamb & Mutton 
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STANDARD METHODS FOR THE EXAMINATION OF 
•WATER AND SEWAGE 

Prepared, Approved, and Published Jointly by the American Public Health 
Association and the American Water Works Association 


SAMPLES 


A. Collection 

Samples for bacterial analysis shall be collected in bottles which have been 
cleansed with great care, rinsed in clean water, and sterilized. _ 

Great care must be exercised to have the samples representative of the wax 
to be tested and to see that no contamination occurs at the time of mung tn 
bottles or prior to examination. Ample air spaces should be left between the stopper 
and the level of the water sample in the bottle in order to facilitate mixing ot tne 
sample bj' shaking, preparatory to examination. 


B. Storage and Transportation 

Because of the rapid and often extensive changes which may take place m the 
bacterial flora of bottled samples when stored even at temperatures as low as lu 
C., it is urged, as a matter of importance, that all samples be examined as promptly 
as possible after collection. 

The time allowed for storage or transportation of a bacteria! sample between 
the filling of the sample bottle and the beginning of the analysis should not be more 
than six hours for impure waters and not more than twelve hours for relatively 
pure waters. During the period of storage, the temperature shall be kept between 
6° and 10® C. Any deviation from the above limits shall be so stated in making 
reports. 

DILUTIONS 

Dilution bottles shall be sterilized in the autoclave at 15 pounds (121® C-) f° r 
fifteen minutes after the pressure reaches 15 pounds. 

Dilution bottles or tubes «hall be filled with the proper amount of water so that 
after sterilization they shall contain 9 or 99 ml., as desired, with a tolerance of 2 
per cent. The exact amount of water to be placed in the bottles may be deter- 
mined only by experiment with the particular autoclave in use. If desired, the 
9 ml dilution may be measured from a flask of sterile water with a sterile pipette. 

The water u=ed for dilution shall be tap water. Distilled w ater shall not be used. 

The sample bottle sfiall be shaken vigorously 25 times and 1 ml. withdrawn and 
added to the proper dilution bottle or tube as required. Each dilution bottle or 
tulie after the addition of the 1 ml. of the sample shall be shaken rigorously 25 
times tieforc a second dilution is made from it, or before a portion Is removed. 


PLATING 

Plating stall be completed within twentx minutes after dilutions are made. 
One-talf ml or 1 rnl. of the sample or dilution shall be used for plating and shall 
placed in the Petn dfc-h first. Ten ml. of liquefied medium (nutrient agar, tryp* 
one gluro— extract agar, or gelatin) at a temperature of al>out 42 m C. shall t* 
to the water in the Petn dish. 
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The cover of the Petri disli shall be lifted just enough for the introduction of 
either the pipette or culture medium and the lips of all test tubes or flasks used 
for pouring the medium shall be flamed. The medium and sample in the Petri 
dish shall be thoroughly mixed and uniformly spread over the bottom of the Petri 
dish by tilting and rotating the dish. All plates shall be solidified as rapidly as 
possible after pouring and placed immediately in the appropriate incubator. 

INCUBATION 

Gelatin plates shall be incubated for 48 =*= 3 hours at 19° to 21 ° C. in a dark, 
well-ventilated incubator in an atmosphere practical]}’ saturated with moisture. 

Agar plates may be used for counts made either at 19° to 21 ° C. or 35° to 37° 
C. The time for incubation at the lower temperature shall be 4S =*=-3 hours and 
that at the higher temperature, 24 ± 2 hours. The incubators shall be dark, well 
ventilated and the atmosphere shall be practically saturated with moisture. Glass 
covered plates shall be inverted in the incubator. Any deviation from the above 
described method shall be stated in making reports. Plates shall not be closely 
packed. 

When reporting the results of water examination the medium used for the total, 
count should be stated, i. e., whether gelatin or agar, and the temperature of in- 
cubation given. 

COUNTING 

In preparing plates such amounts of the water under examination shall be 
planted as will give from 30 to 300 colonies on a plate and the aim should be always 
*°vm Ve a ^ k. ast * wo giving colonies between these limits. 

Where it is possible to obtain plates showing density of colonies within these 
limits, only such plates should be considered in recording results, except when 
the same amount of water has been planted in two or more plates, of which one 
Rives colonics within these limits, white others give less than 30 or more than 300. 
•*1.1 . case » ^ ie resu ^ recorded should be the average of all the plates planted 
this amount of water. 

Ordinarily, it is not desirable to plant more than 1 ml. of water in a plate; there- 
lore, when the total number of colonies developing from 1 ml. is less than 30, it is 
QoVYwusyy necessary to record the result as observed, disregarding the general rule 
given above. 

Counting shall be done with a lens giving a magnification of 1$ diameters. An 
approved counting aid, known as the Quebec Colony Counter is recommended. In 
order to insure uniformity of counting conditions, illuminntion equivalent to that 
provided by the Quebec Colony Counter shall be employed. 

t? °^ er *°. avo >d fictitious accuracy and yet express the numerical results by a 
method consistent with the precision of the technique employed, the recorded 
number of bacteria per ml. shall include not more than two significant figures. 
:TT. 0> ^ m ple, a count of 142 is recorded as 140, and a count of 145 is recorded as 
,orca ? a count of 35 is recorded as such. 

3-0 * c cown ^ 19° to 21° C. and the agar counts at 19° to 21 0 C. and at 

« l. C. shall be designated “standard gelatin plate count,” “20° C. standard 

•igur plate count,” and "37° C. standard agar plate count,” respectively. 

tests fob the presence of members of the couform group 

A. Introduction and Definitions 

/. Definition 

and 1 { * W con . Mncn d«l that the colifonn group l>c considered to include all aerobie 
*1 , mcuHativc anaerobic Gram-negative non-«t tore-forming Iwrilli which ferment 
tTT formation. 

u .T group” as defined ntxive U equivalent to the “H. coli group” n* 

. - M* *”* edition** of Standard Method* for the I'xnminntion of Water nnd Sewage 
1 ' to the sixth edition, mid to the “roli-nerogene* group” of later edition*. 



490 


APPFXD1X 


2. The Standard Tests 

The standard tests for the coliform group shall be either the Presumptive Test, 
or the Confirmed Test. . , 

In these standard tests iauryl sulfate tryptose broth may be substituted to 
lactose broth in the examination of all water except final filtered, treated, an 
filtered-treated waters. It may be substituted for lactose broth also in the exami- 
nation of final filtered, treated and filtered-treated waters provided the laboratory 
worker has amply demonstrated by correlation of positive completed tests (iso- 
lations of coliform organisms) secured through the use of Iauryl sulfate tryptose 
broth with those secured through the use of lactose broth, in the examination o 
such waters, that the substitution results in no reduction from the density of co 
form organisms indicated by the standard procedure using lactose broth. 

S. Presumptive Test 

The formation of gas in a standard lactose broth fermentation tube at 3ny tune 
within 24 «*= 2 hours with incubation at 35" to 37" C. is presumptive evidence °» 
the presence of coliform organisms, since the majority of the bacilli which give 
such a reaction belong to the group. 

4- Confirmed Test 

The formation of gas at any time within 4S =*= 3 hours with incubation at 35 "to 
37* C. in a fermentation tube containing brilliant green lactose bile broth wfijcn 
has been seeded from a lactose broth fermentation tube in which gas has former, 
or theappearance of aerobic lactose-splitting, typical Escherichia coli colonies on 
a specified solid confirmatory medium streaked from a lactose fermentation tut* 
in which gas has formed, confirms the presumption that gas formation in the fer- 
mentation _tube was due to the presence of members of the coliform group. (“ 
only colonies not typical of Escherichia coli have developed on the solid medium, 
the Completed Test is to be applied.) 

5. Completed Test 

To complete the demonstration of the presence of organisms of this group, it *3 
necessary to show that one or more aerobic plate colonies consist of Grarn-neg3tive 
non-^pore-forming Ijacilli, winch, when inoculated into a lactose broth fermentation 
tube, form gas. 

G. Reporting Results 

In reporting results, the particular test (Presumptive, Confirmed or Completed) 
applied to the sample should be recorded. 


7. Different ini ion 

When it i* dcMml to differentiate between the various sections of the coliform 
group, the detailed procedure shall not follow primary planting in liquid media, 
tmt stall fie based upon primary' planting of the -ample in solid media. 

B. PrMnmptiTe Teat 

/. Procedure 

Inoculate a sene* of tar-tree broth fermentation tube* with appropriate graduated 
quantities of the water to te te-ted. 

Com para tn rty targe volumes <r. 100 ml.) of sample, intended for detection 

of the pre-cnee of coliform oesunsms, may ta planted directly into larto-e broth 
at the site of collection of the sample, firing ordinary dilution bottle*. 6 or S ounce 
W’ttle*. containing multiple— trmgth laeto*e broth and equipped with inverted 
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vial or Cowles tube. Such bottles may be marked with graduations to eliminate 
the necessity of using pipettes for transfer of medium and sample. 

Incubate the fermentation tubes at 35° to 37° C. for 48 =*= 3 hours unless gas 
appears earlier. Examine each tube at the end of 24 ±2 hours and if no gas has 
formed, again at the end of 38 ±3 hours. Record presence or absence of gas 
formation at each examination of the tubes. 

More detailed records of the amount of gas formed, though desirable for the 
purpose of study, are not necessary for performing the standard tests prescribed. 

Formation with 24 ± 2 hours of gas in the inverted vial in the fermentation tube 
constituted a Positive Presumptive Test. 

If no gas is formed in 24 ±2 hours, the incubation shall be continued to 48 * 3 
hours. If gas in any quantity is present at the end of the second but not the first 
twenty-four hours incubation period, the test is considered as doubtful and the 
presence of organisms of the coliform group should be confirmed by means of the 
procedure described in "C" or "D,” which follow'. 

The absence of gas formation at the end of 4S ±3 hours’ incubation constitutes 
a negative test. (An arbitrary limit of forty-eight hours’ observation doubtless 
excludes from consideration occasional members of the coliform group which form 
gas very slowly, but for the purpose of a standard test the exclusion of these oc- 
casional slow gas-forming organisms is considered immaterial.) 

C. Confirmed Test 

The use of Endo or eosin methylene-blue plates, or of the liquid confirmatory’ 
brilliant-green lactose bile is permitted. 

Crystal violet broth may be used as an alternate medium where its use lias been 
shown to yield a maximum number of coliform organisms ns indicated by a series 
of completed tests. 

It is desirable that all lactose broth tubes showing gas at the end of twenty- 
four hours and those showing gas only at the end of 48 hours’ incubation be sub- 
mitted to this test. In routine work, however, it is permissible to submit to the 
Confirmed Test nil the lactose broth tubes showing gas, of those containing the 
two highest dilutions (dilutions containing the smallest portions) of sample that 
have produced gas. 

Thus, if only one or two dilutions of sample have been planted in lactose broth 
tubes, all tubes showing gas shall bo confirmed, but if three or more dilutions of 
samples have been planted, only the tubes showing gas from the two highest gas- 
producing dilutions of sample need bo submitted to the Confirmed Test. 

. For example, if 5 tubes of each of three dilutions are planted, and if gas appears 
in all tubes, the o tubes of the highest dilution and the 5 tubes of the middle dilu- 
tion should all be confirmed. Again, if gas appears in only 1 of the 5 tubes of the 
highest dilution, three of the middle dilution, and four of the lowest dilution, only 
the 1 tube of the highest and the 3 tubes of the middle dilution showing gas need 
lie confirmed. 

In such cases all remaining lactose broth tubes showing gas that have not lx*en 
submitted to the Confirmed Test shall l>e recorded as containing coliform or- 
ganisms, even though all the Confirmed Tests made yield negative results. 

Transfers from the lactose broth tubes to plates or to confirmatory liquid media 
should l>e made as soon as gas appears. In routine work, however, it is permissible 
to make oWrvations and transfers at 21 * 2 hours anti -18 3 hours of mculiation. 


1. Procedure 

hi. Ratio or conn methylene-blue plates. Streak one or more plates from each 
the selected tulx-t showing gas formation in Lactom broth; it is essential that 
the plates Ik? so streaked ns to injure the presence of some tfi*<Tcte colonic*, sepn* 
rated bv nt lca«t OA cm. from one another. 

1.1.1. Jnnilntr the plate* nt 35* to 37* C. for 21 - 2 hours, 
t.l^h It emits, typical (I’«clierirhLa roll) or atypical. 
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If typical Escherichia coli colonics have developed on the plate nothin 
cubation period of 24 * 2 hours, the result of the confirmed test may be consi 

^°If only atypical colonies have developed within 24 *= 2 hours, the cannot 
yet be considered definitely negative, since many coliform organisms fail to o 
typical colonies on Endo or eosin methylene-blue plates, or the colonies oeie p 
slowly. In such case, it is always necessary to complete the test as directed un 
“D,” below. . . t. 

15. Brilliant-green lactose bile broth. Transfer from the lactose brotn iu 
showing gas to a fermentation tube containing brilliant-green lactose buebro - 
When making transfers from the lactose broth tube showing gas, the tube s 03 
first be gently shaken, or mixed by rotating, and the transfer shall be made y 
means of a wire loop not less than 3 mm. in diameter. „ 

15.1. Incubate the inoculated brilliant-green lactose bile broth tube for 4a 
hours at 35® to 37® C. _ . . . < 

1 2.2.. The formation and presence of gas in any amount in the inverted vial , 
the fermentation tube at any time within 4S * 3 hours constitutes a Connrni 

1 5.3. If the brilliant-green lactose bile broth tube is decolorized before or at 
the end of the forty-eight hour incubation period, the Completed Test, as in V 
below, should immediately be performed. (It has been suggested that when sue 
decolonization, probably due to Cl. welchii, takes place, a transfer should be 
at once to broth containing 2 per cent dried bile and 1 55,000 brilliant-green o 
to formate ricinoleate broth. If gas appears within 4S * 3 hours at 35° to 37 
the culture should be submitted to the Completed Test.) 


D. Completed Test 
1. Procedure 

The Completed Test may be performed upon the factose broth tubes showing 
gas, the colonies found upon plates used for the Confirmed Test (C, 1.1), or tne 
brilliant-green lactose bile broth tubes, showing gas, used for the Confirmed xesi 
(C, 15 ). & 

1.1. Lactose broth tubes. If the lactose broth tubes are used for the Com- 
pleted Test, the choice of these tubes to be tested shall be that specified for the 
Confirmed Test in “C.” 

1.1.1. Streak one or more Endo or eosin methylene-blue plates from each lac* 
tose broth tube to be tested. Careful attention to the following details, when 
streaking plates, will result in a high proportion of successful isolations if coliform 
organisms are present ■ 

а. Employ a straight needle slightly curved at the tip. By bringing only the 
curved section of the needle in contact with the agar surface, the latter will not be 
scratched or tom. 

б. Incline the lactose broth tube to avoid picking up anv membrane or scum 
on the needle. 

c. Insert the end of the needle into the liquid in the tube to a depth of approxi- 
mately 1.0 mm. 

d Then streak the plate, covering completely the whole agar surface. 

Incubate the plate (inverted, ir without porous cover) at 35° to 37® C. for 24 =*= 
2 hours. 

1.2. Brilliant-green lactose bile broth tubes. If the brilliant-green lactose bile 
broth tubes used for the Confirmed Test are to be employed for the Completed 
Test, streak one or more Endo or eosin methylene-blue plates from each brilliant- 
green beh>e bile broth tube showing gas, as soon as possible after appearance of 
gas, following closely the directions indicated in 1.1. Incubate the plates at 35 
to 37 * C. for 24 ■* 2 hours. 

13. Identification. From each of the plates used for the Confirmed Te-t, or 
from tno»e made from the lactose broth or brilliant-green lactose bile broth tubes 
(D. 1 l or 1.2), fish one or more typical Escherichia coli colonies; or, if no such 
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typical colonies are present, fish two or more colonies considered most likely to 
consist of organisms of the coliform group, transferring each to an agar slant and a 
lactose broth fermentation tube. 

' When transferring colonics, care should be taken to choose, if possible, well 
isolated colonies separated by at least 0.5 cm. from other colonies, and barely to 
touch the surface of the colony with the needle in order to minimize the danger of 
transferring a mixed culture. 

The secondary lactose broth fermentation tubes thus inoculated shall be incu- 
bated at 35° to 37° C. until gas formation is noted— the incubation not to exceed 
48 ± 3 hours. 

The agar slants shall likewise be incubated at 35° to 37° C. for 24 to 48 =*= 3 
hours, and Gram-stained preparations from those corresponding to the secondary 
lactose broth tubes that show gas shall be examined microscopically. 

1.4. Results. The formation of gas in lactose broth and the demonstration of 
Gram-negative, non-spore-forming bacilli in the agar culture shall be considered 
a satisfactory Completed Test, demonstrating the presence of a member of the 
coliform group. 

The absence of gas formation in lactose broth or failure to demonstrate Gram- 
negative non-spore-forming bacilli in a gas-forming culture constitutes a negative 
test. 

When spore-forming lactose-fermenting organisms are found, the culture should 
be further studied to ascertain the possible presence of bacteria of the coliform group 
associated with the spore-bearing organisms. This may be done by transferring 
the culture to formate ricinoleate broth and incubating at 35 ° to 37 0 C. for 48 =*= 3 
hours. 

If no gas is produced, only spore-forming lactose fermenters may be considered 
to be present. _ If gas is produced in the formate ricinoleate broth, the probable 
presence of coliform group organisms should be verified by inoculation from the 
formate ricinoleate to a tube of standard lactose broth and to an agar slant. 

if, after 48 * 3 hours, gas is produced in the former and no spores in the latter, 
the test may be considered “completed” and the presence of coliform organisms 
demonstrated. 

If spores are present, for practical purposes, organisms of the coliform group may 
be considered absent. 


E. Technic for the Gram Stain 

"nie “Completed Test” for coliform group organisms includes the determination 
of Gram stain, characteristics of the organisms isolated. 

A word of caution is necessary regarding the interpretation of Gram stain re- 
sults. Organisms are so generally recorded in the literature ns either Gram-posi- 
tlve °r Gram-negative, that this stain is often considered to give a clear-cut reaction 
as definite as a chemical test. Many organisms, however, are actually Gram-vari- 
able; and to determine their predominant tendency in this respect, repeated tests 
are needed. 

There are a largo variety of modifications of the Gram stain, many of which have 
oeen fisted by Hucker and Conn. The following Hucker modification is valuable 
•or staining smears of pure cultures. 

1 . Reagents 

1.1. Ammonium oxalate crystal violet. 

• v* *1 ■ Solution A. Dissolve 2 g. of crystal violet, with 85 per cent dye content, 
it ? ’ 95 ccnt alcohol. 

Solution B. Dissolve 0.S g. of ammonium oxalate in SO ml. of distilled 

«atcr. 

fin! •**?' p °b l tions A and B ordinarily in equal parts. It is sometimes found, 
J^Vbt this gives so concentrated a stam that Gram-ncgntivc organisms, 
tin* 1 10 ^coccus, do not properly decolorize. To avoid this difficulty, solu- 
...A mR y be diluted ns much as ten times and 20 ml. of the diluted solution mixed 
an equal quantity of solution B. 
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1.2. Lugol’s Solution; Gram’s Modification. Di*solvc 1 g. of iodine crystal 
and 2 g. of potassium iodide in 300 ml. of distilled water. . , . .i,.; nr 

13. Counterstain. Make an alcoholic solution of saframn dye by 
2.5 g. in 100 ml. of 95 per cent ethyl alcohol. 

Add 10 ml. of the alcoholic solution of safranin to 100 ml. of distilled water. 


2. Procedure 

Stain the smear for one minute with (he crystal violet solution. Hash slide in 
water; immerse in iodine solution for one minute. . . . i 

Wash stained slide in water; blot dry. Decolorize w ith 95 per cent ethyl aic 
for thirty seconds; use gentle agitation. . 

Blot and cover with counterstain for ten second*. Then wash, dry» a °d exam 
as usual. r H, 

Cells which decolorize and accept the safranin stain arc Gram-negative. 
wliich so not decolorize, but retain the crystal violet stain, are Gram-po«itive. 

F. Selection of Coliform Tests 

The laboratory worker, when he elects to apply either the Presumptive, Confirmed 
or the Completed Test for the coliform group, shall f« guided by the following bas 
considerations. 

1. Presumptive Test 

The Presumptive Test may be applied to gas-forming portions of: 

—any sample of sewage, sewage effluent (except chlorinated effluent) or 
known to be heavily polluted, the fitness of which for u«e as drinking water is n 
under consideration. . 

—any routine sample of raw water in a purification plant, provided that r ^ c< ? r 7, 
indicate the Presumptive Test to fie not too inclusive for the production of aara 
statistical!}' comparable to that obtained from the finished water. 

2. Confirmed Test 

The Confirmed Test may be applied to the gas-forming portions: 

—in the examination of any water to which the Presumptive Test is known, 
from previous records, to be not applicable. _ . 

— in the routine examination of samples of drinking water, water in process 0 
purification and finished waters. 

—in tbe examination of chlorinated sewage effluents. 


3. Completed Test 

The Completed Test shall be applied to the gas-forming portions: , 

—in the examination of any water to which the applicability of the Confirmed 
Test is in reasonable doubt. Laboratories responsible for the quality of the raw 
or finished water supplied to large communities shall employ the Completed Test, 
if not exclusively to these raw or finished waters, at least to such a proportion o* 
samples as to establish beyond reasonable doubt the applicability to them of the 
Confirmed Test. 


PUBLIC HEALTH SERVICE DRINKING WATER STANDARDS 

Standards Promulgated by the United States Public Health Service, Federal 
Security Agency, February 5, 1946, for Drinking and Culinary Water 
Supplied by Carriers Subject to the Federal Quarantine Regulations 
32 Application. Applications 3.21 and 332 given below shall govern wb en 
ten milliliter (10 ml.) portions are used and applications 3.23 and 3.24 shall govern 
when one hundred milliliter (100 ml.) portions are used. 
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3.21 Of all the standard ten milliliter (10 ml.) portions examined per month 
in accordance with the specified procedure, not more than ten (10) per cent shall 
show the presence of organisms of the coliform group. 

3.22 Occasionally three (3) or more of the five (5) equal ten milliliter (10 ml.) 
portions constituting a single standard sample may show the presence of organ- 
isms of the coliform group, provided that this shall not be allowable if it occurs 
in consecutive samples or in more than : 

a) Five (5) per cent of the standard samples when twenty (20) or more samples 
have been examined per month. 

b) One (1) standard sample when less than twenty (20) samples have been 
examined per month. 

Provided further that when all five of the standard one hundred milliliter (100 
ml.) portions constituting a single standard sample show the presence of organisms 
of the coliform group, daily samples from the same sampling point shall be collected 
promptly and examined until the results obtained from at least two consecutive 
samples show the water to be of satisfactory' quality. 

3.25 The procedure given, using a standard sample composed of five standard 
portions, provides for an estimation of the most probable number of coliform bac- 
teria present in the sample as set forth in the following tabulation: 


Number of portions 


Most probable number of coliform bacteria per 100 ml. 


Positive 

0 

1 

2 

3 

4 

5 


N egative 
5 
4 
3 
2 
1 
0 


When 6-10 ml. portions 
are examined 
Less than 2 2 
2 2 
5 1 
9.2 
16.0 

More than 16.0 


When 6-100 ml. portions 
are examined 
Less than 0.22 
.22 
.51 
.92 
1.60 

More than 1.60 


INFORMATION ON WELLS 

Well No. or designation Date Est. No. 

1. Depth? 2. Size of well bore? 3. Drilled or dug?. 

4. Strata (soil) through which well is dug or drilled? 


o. Nature of bottom of well? G. Height of water in well? 7. How pumped? 

S. Location at plant in respect to buildings, cattle pens, sewers, etc. 


9. Approximate capacity or yield?. 

10. Does it show seasonal change'? of any kind? 

11. Is it affected by prolonged or heavy rains? 

12. Proximity to river, pond, swamp, or surface water?. 
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13. Describe top o( well: 

a. Protection from surface water ami height of top nltfivc surface water 


b. Height of caring above or below ground level? — ' ' 

c. Surface level on low or high ground? — — — " 

d. Nature of slope of ground to or from well with relation to plant, risers, 

other surface water?— . — — — * 


14. Where is water from this well pumped?— — — . • — — 

15. Where can samples of this well be taken? 

a. Tap at pump? b. Tap in direct line from pump?- 

c. Outlet at reservoir or other points? 

16. How long has well been in use? 

a. Has it been pumped continually or intermittently?, 

17. Other information: — ... _ — 


Signed, 


COOK PORK AND ITS PRODUCTS THOROUGHLY* 

Pork forms an important part of the diet in most American families. As with 
many other foods, certain hygienic precautions are needed i n preparing pork io ^ 
food purposes. Most fruits and vegetables are washed or peeled. Milk isf'°j n ' 
monly pasteurized to destroy harmful bacteria that may be present. ” ate 
supplies are treated, if necessary, for purification and safety to health. P r ®P e _ 
cooking is a valuable scientific safeguard in the case of numerous foods, including 
pork:. rres’n porn should a’lways he cooked so that Yt 'is ''•done" tnroug’noo'i. 


REASONS FOR THOROUGH COOKING 

Cooking is necessary since a small percentage of hogs harbor a parasite known 
scientifically as Trichinella spiralis. The common name of the parasites is trichina- 
They are extremely small and are not seen except upon microscopic examination. 
Even then they are likely to escape detection. The parasites cause hogs that am 1 ' 
vive the disease no particular inconvenience so far as can be judged from the externa l 
appearance of these animals, and when pork from affected hogs is cooked the or- 
ganisms are no more dangerous than bacteria in pasteurized milk, in purified water, 
or in canned vegetables. But failure to cook fresh pork thoroughly may result m 
a condition known as trichinosis. 

The seriousness of this ailment depends on the number of live trichina; in the 
pork eaten. Slight infestation following the consumption of moderate quantiti® 

* Senes A. I. 33 United States Department of Agriculture, Bureau of Animal Indus- 
try. 
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of lightly infested pork that is raw or imperfectly cooked may pass unnoticed or 
may cause but slight illness. But the consumption of heavily infested pork or of 
large quantities of raw or imperfectly cooked pork that is lightly infested may pro- 
duce a painful and sometimes fatal attack of trichinosis. Common symptoms are 
nausea, vomiting, diarrhea, severe abdominal pains, general dullness, weakness, 
twitching of muscles, and sensations of tension and pain in the muscles. In later 
stages of the disease the eyeballs may become inflamed or show small hemorrhages. 
Swelling of the legs, forearms, abdominal wall, and face may occur, sometimes 
with skin eruptions. Muscular pain is an outstanding symptom of trichinosis. 
Fever is commonly present during the first stage of the disease, reaching its height 
in about 10 days after the first symptoms. The symptoms are by no means con- 
stant, and typical cases have sometimes been diagnosed as typhoid fever, undulant 
fever, meningitis, and other diseases. When patients are seen by a physician within 
a few days after eating the tricliinous pork and the disease is correctly diagnosed, 
some good may follow attempts to expel the parasites from the digestive tract. 


' MAIN SOURCES OF TRICHINOSIS 

The disease is most commonly found among persons of foreign origin or descent. 
The reason is that people of certain European countries often retain their native 
fondness for raw or imperfectly cooked pork. Trichinosis is not limited to people 
of such foreign descent, however, since many affected persons have been of American 
birth or of American ancestry. 

Outbreaks of trichinosis occur at all seasons of the year but usually in winter, 
especially during the holidays when various products containing pork arc eaten 
without proper cooking in some households. Besides fresh pork and sausage, and 
smoked hams and shoulders, and bacon that may not be thoroughly cooked, such 
products as smoked sausage, boneless loins, capicola, coppa, and forms of dry or 
summer sausage, if prepared in establishments not operated under Federal meat 
inspection or other competent inspection, arc the main sources of trichinosis in this 
country. 

There arc cases of entire families being stricken ns a result of eating uncooked 
or improperly cooked sausage or other products made from the meat of one hog. 
Even tasting uncooked sausage during its preparation to ascertain when the season- 
ing is satisfactory may cause trichinosis. The consumption of hastily cooked 
hamburgers consisting of a mixture of ground beef and pork is likely to cause 
trichinosis. Numerous cases have resulted from the serving of uncooked jwrk 
products at a family gathering or reunion. In such cases the moat is usually from 
one hog and is more dangerous in this respect than j>ork products which are the 
composite result of the meat from many hogs, as in packing-house products. When 
the meat is obtained from seveml hogs, the chance of many of the parasites l>eing 
present is reduced. 


PORK IS NOT INSPECTED FOR TRICHIX.K 

Then* is no practicable system of inflection by which j>crvo»s who eat unenokrd 
l*ork can l>c protected from trichina*. Under Federal meat inflection pork is not 
examined microscopically for trichina*. AIM much microscopic inflection would 
txrhaps eliminate most of the heavily infested hog cnrra-M*s, many which would 
h' dangerous wrrr the meat eaten without projvr treatment would In* overlooked. 

In the United States, in establishments opera ting under Federal meat inspection, 
P*rk product* of any kind that are customarily eaten without cooking bv the con- 
sumer are especially processed to destroy trichina* and nre thus rendered «afe. 
These methods of procr-ssinc, which inxnltc rooking, special freezing, or 
vuring, are conducted umb-r the «•!<"** scrutiny of the m«;«*s tor. Thr method* «th» r 
than cooking are not applicable to the prvjnmtfm of j*»rk products in the | «u.r 
nnd on the farm. 



498 


APPENDIX 


LARGE PIECES REQUIRE MORE COOKING 

In cooking pork, remember that large pieces require much more cooking than 
small ones because the heat penetrates slowly into the center of the meat, large 
pieces that are well cooked on the outside may be imperfectly cooked or even 
entirely raw at the center. The housewife should, therefore, use care in preparing 
pork to see that it is thoroughly cooked throughout if trichinosis is to be avoided. 
Particular care should be taken in cooking pork chops well done to the bone. A 
good test for "doneness” of chops and also of loin roasts is to make small incisions 
next to the bone as well as into the thicker part of the meat to be sure that the meat 
is thoroughly cooked. For hams and shoulders the only sure guide to sufficient 
cooking is a meat thermometer stuck into the center of the thickest portion of the 
cut to show when the meat is well done all through. However, 30 minutes to the 
pound is an approximate guide to sufficient cooking of large thick cuts of pork- 
The consumer is reminded also that frozen or very cold meat requires a longer period 
of cooking than meat of ordinary temperature. Processed sausage should always 
be cooked unless the consumer know s definitely that these products w ere especially 
processed, under Federal supervision or equally reliable State or local supervision, 
to be eaten without cooking. Sausage purchased from farmers and peddlers should 
be cooked in all cases. 

The thorough cooking of pork is advisable not only for hygienic reasons, but also 
for the development of a rich flavor. The Bureau of Home Economics, U. p. 
Department or Agriculture, makes the following recommendations: "Success 
preparing pork cuts depends on regulating the heat so as to cook the meat well 
done to the center of the piece, and at the same time to keep the outside from be- 
coming hard and dry. Moderate cooking temperature is best after the surface has 
been browned to develop rich flavor.” 


THE POSTER IS A REMINDER 

As a reminder to the public, the United States Department of Agriculture ha? 
prepared a poster, similar to the one reproduced herewith, entitled "Cook Pork 
and Its Products Thoroughly.” It has been prepared for display in meat shops. 
The display of this poster is entirely voluntary and represents the cooperation of 
the meat trade with the United States Department of Agriculture for the benefit 
of the public. 


Por k is , o(jflyof V/^No q r^hinfl Food 


- ■ -V — ' r 

— CooAmg h m 

COOK PORK^PRODUCTS 

THOROUGHLY 

Crp/an/ary Jgjf orJPsyrrjS 

U S. DEPARTMENT OF AGRICULTURE 


fork Is Rich in Protein, tat, and Vitomii 


in B ( 


OUTLINE FOR THE PREPARATION OF GOVERNING LEGISLATION 
AND A 

PROPOSED CODE FOR THE INSPECTION OF HUT/IAN FOOD 

Itewrt of the Committee on Food an.! Milk Hygiene adopted at the Ninctv- 
r-eeonu Annua] Meet me of the American Vcterinarv Medical As*ocu(ibn in Minne- 
apolis August IMS, 19 >5 
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Appendix 

Outline for the Preparation of Governing Legislation 

The outline here presented is suitable for use by states, counties, municipalities, 
and other political subdivisions. It provides for the protection of the public health 
by preventing the use in trade channels of food that is diseased, unsound, unwhole- 
some, or otherwise unfit for human consumption and is designed also to prevent 
the misbranding and adulteration of foods. It provides further for the proper 
disposal of unfit and misbranded foods. It provides for establishing local agencies 
that can act in cooperation with livestock and public health organizations in the 
control of diseases of animals and man, thus safeguarding the livestock industry 
and promoting the public welfare. . . . 

The Special Committee on Food Hygiene of the American ^ etcrinary Medical 
Association has concluded that these purposes can best be accomplished by the 
organization of a coordinated food-control program under veterinary planning and 
direction. An outline of the salient features that should be included in proposed 
legislation follows. 

To effect this purpose the legislation should include: 

Inspection of Human Food 


(f) Title . — A statement of the purpose of the enactment. 

(2) Definitions . — Definitions clearly setting out: (a) The office responsible for the 
inspection; (6) definition of the term “meat’' (to include, with proper designation, 
the flesh of all food animals, including poultry) ; (c) definitions of other foods; (^defi- 
nitions of other special terms used in the enactment. . 

. (5) Administration. — Provision for the appointment of a qualified veterinarian- 
in-charge to enforce this enactment, with authority to appoint such assistants as 
he may deem necessary. 

(4) Licenses. — A clear statement of the significance of licensing provisions and a 
statement of the procedures involved in granting licenses upon application and the 
circumstances under which licenses may be revoked. 

(o) Plant Construction and Equipment. — A statement in general language, broad 
enough to permit the office responsible for inspection to meet changing conditions, 
prescribing the required type of construction of plants and the character and instal- 
lation of equipment and necessary facilities for handling products, and for conduct 
°f the inspection with the more important features mentioned specifically, showing 
the requirements for maintaining clean premises. 

, (fi) Antemortem Inspection, — A provision for antemortem inspection by veterinar- 
ians orumlor veterinary supervision on the day of slaughtering, stating in genera! 
the facilities for this purpose which the plant operator must- provide, and including 
in general language broad principles to guide veterinary inspectors in dhjKising of 
animals showing deviations from the normal. 

(?) Postmortem Insertion .— Provision for thorough jmstmortein inspection, at 
the time of slaughter, hv veterinarians with provision for nonveterinary n«>Mant«, 
bating generally the requirements which the plant ojrerator must meet to present 
carcases nml parts for inspection and to handle dressing operations properly, ami 
giving in general language principles governing the disposal of diseased rarcas-es 
and parts, which will sene to guide veterinary insjxyton. 

(5) Time of O iterations . — Provision for the veterinarian -in -charge to designate 

the hours of the day and the days of the week during which plants may l>e ojx‘rat<>l 
when f(»\v animal- are slaughtered nr when imt a small quantity or pnxlurt is 
prepared. , 

(>'0 I’ntHtratian and llandUnq.—i *n»VJ‘ion fur adequate m-portion of meat ami 
other hxxjs during their preparation ami handling, whether in the |nckmg plant, 
"hoh-nh* distributing plant, retail market, restaurant. or other hw sMi-md ling 


establishment. , ... 

(to 1 fn,twetinn Provi-em for marking inq-vtrd and 

po.htrt* with n «pr«-ilied inspection legend with a numl-T identifying 
tie* to l«* applied in a pre-enlx-l h’nii wletJef 1,\ l.rand.ng on the 
printing on lata**. 


d nseit nthl 

: the plant, 

of 
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{II) Marking and Labeling. — Provision for adequate labeling (and adequate 
marking of unlabeled product) to prevent deception and to inform the purchaser as 
to the common or usual name of the product; the ingredients with w men it 
prepared; the name and address of the manufacturer, packer, or distributor; an 
an accurate statement of the quantity of contents in terms of weight measure, r 
numerical count, whichever is appropriate. In order to make the label c0 ?\ 
effective, it is necessary also that provision be made for control of the compositi n 
of products prepared with two or more ingredients to insure preparation with prope 
ingredients and distribution under commonly understood names. 

{12) All Products to Be Inspected.— Provision for inspection of all products, 
within the jurisdiction, in accordance with this enactment, except that inspections 
by other agencies acceptable to the veterinarian-in-charge will be recognized. 

' {13} Access to Premises. — Provision for access b}- inspectors at any time to ai 
parts of premises covered by the enactment. _ . 

(14) Seizure. — Provision for seizure of product wherever found, within the juris- 
diction, in the channels of trade, when the inspector has reasonable cause to believe 
that the product is unfit for food, adulterated, or misbranded. 

{IS) Disposal o f Retained err Seized Products. — Authority for inspectors summanlj 
to dispose of retained or seized products, and to condemn, and to require under tnc 
supervision of an inspector the destruction for food purposes of diseased animals* 
carca««es, parts of carcasses, and unfit or adulterated products, and to require that 
misbranded products be made to conform to the requirements of this enactment. 

(fG) Appeals.— Provision for appeal from the decision of an inspector to his 
immediate superior haring jurisdiction over the subject matter of the appeal. 

(17) Rules and Regulations.— Authority for the inspection agency to promulgate 
rules, regulations and orders implementing the broad terms of the enactment and 
consistent with it. 

(tS) Financing.— Provision for financing the inspections required by this enact- 
ment through the permanent establishment of an adequate, annual appropriation. 

(J.9) Reports.— Provision for reporting of inspections by inspectors, and the 
furnishing of information for that purpose by plant operators and owners of prod- 
ucts inspected. 

{20) Cooperation with Other Agencies. — Provision for the veterinarian-in-chargc to 
exchange information with public health and other disease control agencies. 

(~f) Penalties. — Penalties for failure to comply with any portion of the enactment 
or rules, regulations, ami order* properly issued thereunder. 

(?•?) .Soring Clause. A provision whereby the invalidation of any section will 
not affect the legality of the remainder of the enactment. 


PlMUXHt.b C'ODI. FOU TUB In'-TI CTION OF IIl'lItN Fot)I>* 

Fool) I ns pi cnov Act 

An art relating to the |mf>hc health, safety, and welfare, providing for: the c-dab^ 
lidirnenl of a (<**1 inspection service; the in«j>eetion of articles of human food; 
the condemnation and destruction for food purposes of diseased, unbound, or 
otherwise unfit food, the prevention of misbranding and adulteration of food; the 
issuance of licenses and collection of fees, tlie adoption of regulations for the admin- 
istration of the Art, and jirnaKie* for violation* of the Art. 


11K it r.N.«n:n by thk 
i.!:<ii.-UTri!!: or thk statk of 
t oMMis-HnNiuts ok Tin: county of 
rorxrn. of thk city of 


* Tt !• O.lf »a.« pwiMj)* !/» nnrf meat *fxl rm-i! prrslfjrts, Irtlt m*Y l“* 

M<a-Wel •» >• to ajipb t<> ('«•!• ,>f mdV. n»ntw-, or otlier origin «!eti not In rot.fi>'’* 
I "l'" f«» Il— C product. Tl- term "onlm^iicc” nut !*• *<d- 

•litu'M tl If* *ct ' ,n the caw of county or rit> onaMmetit. 
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Section 1. — Definitions 

For the purpose of this Act the following words, phrases, names, and terms shall 
be construed, respectively, to mean: 

(а) Service . — The Food Inspection Service established by this Act. 

(б) Inspector .— An inspector of the Sendee, authorized by the Chief of Sendee 
to do any work or perform any duty in connection with food inspection under this 
Act. 

(c) Licensed Plant.— Any food-handling plant licensed under this Act. 

(d) F ood . — Any article capable of being used for human food and which is subject 
to regulation by the 

[ State ] 

{ County of >- . 

I City j 

(e) Animal. — Cattle, calves, sheep, swine, goats, and other domestic food 
animals, including poultry. 

if) Carcass . — All parts, including viscera, of a slaughtered animal that are cap- 
able of being used for human food. 

({?) Meat and Product; Meat or Product. — Carcasses, parts of carcasses, meat and 
products of. or derived from, cattle, calves, sheep, swine, goats, and other domestic 
food animals including poultry, which are capable of being used for human food. 

(h) Person .— Natural person, partnership, corporation or other organization, and 
every officer, agent, or employee thereof. This term shall mean either the singular 
or the plural as the case may be. 


Section 2.— Administration 

(a) Organization of Service . — There shall be organized a Food Inspection Service 
much shall be charged with the enforcement of this Act. 

(&) Chief of Service .— The Chief of Service shall be a duly qualified veterinarian, 
graduate of a school approved by the American Veterinary Medical Association. 

(c) Iiispedors; Qualifications; Appointments . — The Chief of Service shall cause to 
be appointed such inspectors ns may be necessary to earn.’ out the provisions of this 
Act. Appointees shall meet all applicable civil service rules and regulations: 
I noviDF.u, That veterinary inspectors shall be duly qualified veterinarians, gradu- 
ates of schools approved l>y the American Veterinary' Medical Association and 
Provided Further, That other inspectors shall meet such qualifications as the 
Chief of Service may prescribe. 


Section 3.— Licenses 

(а) Licensee . — Xo person shall oiicratc any slaughtering plant, packing plant, 
"holesale distributing plant, retail market, restaurant, or other food-handling 
establishment unless he shall first have applied for and i>ocn granted a license as 
provided under this Art. 

(б) Application for License . — The owner or operator of each plant or establish- 
ment of trie kind sjroeifietl in (o) of this section shall make application to the Chief 
of Service for a licen-e to oi>emto such plant. The application shall Ik? on a form 
furnished by the Service. In ca*e of change of ownership or cliange of location a 
new application shall Ik? nude. 

(c) (fronting l.\ecn*e . — The Chief of Service shall investigate all circumstance* in 
connection with the application for licence to determine whether the applicable 
requirement* of thi* Art and regulation* made pursuant thereto have fx*en complied 
*ith. The Chief of Service shill grant or refuse the licence upon the l«*j* of fact* 
Pertaining to the applicable requirement* di-rliwd by hi* investigation. Karh 
license shill Ixnr an identifying nund«cr. 

(M iUrvmtimt vf J.ietnvc. -The Oiirf of Service may revoke nnv license if he 
determine* that any faUe -tatrment made jn the application or If he that 
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there is any failure to comply with the applicable provisions of this Act or regulations 
made pursuant thereto. 

Section 4. — Plant Construction and Equipment 

(a) Construction. — Every licensed plant shall be constructed and maintained with 
materials susceptible of being readily and thoroughly cleaned. The plaid; shall n 
be located near any source of fly breeding or similar public nuisance. Rooms ana 
compartments used for handling or preparing food products shall be separate an 
distinct from those u=ed for handling or preparing inedible products. Floors ana 
walls sliall be smooth and impervious. An efficient drainage system with appro' w 
traps and vents shall be provided. There shall be ample light and ventilation. 
Suitable dressing rooms, toilet rooms, and urinals shall be provided. Modern hancl- 
w ashing facilities shall be located wherever necessary to assure cleanliness o 
persons handling food. _ . , , 

(l») Equipmcn I .—Every licensed plant shall provide for proper handling of low 
and efficient conduct of inspection of all necessary tables, benches, receptacles, 
utensils, and other articles of equipment of such materials and construction as wil 
make them susceptible of being readily and thoroughly cleaned. 

(c) Cleanliness. — The outer premises and all parts of a licensed plant and its 

equipment shall be kept clean. Flies, rats, and other vermin shall be excluded 
from such plants. _ . . 

(d) TTafer Supply and Sewage Disposal— The water supply of a licensed pJ® n » 
shall be ample, clean, and potable and protected against contamination and P9 llu " 
tion. An ample supply of both hot and cold water shall be distributer! throughout 
the plant as may be necessary. An adequatesnd acceptable sewage disposal system 
shall be provided. 

Section 5.— Ante-mortem Inspection 

(a) Provision for Ante-mortem Inspection.— The Chief of Service may require to 
be made, by an inspector, an ante-mortem inspection of all animals about to be 
slaughtered. Fueh inspection sliall be made on the day of slaughter. No animal 
sliall be slaughtered without such inspection as the Chief of Service may require 
under this section. 

(b) Facilities and Assistance.— The owner or operator of each licensed plant 
where slaughtering js conducted sliall fumbli such facilities and assistance a« ma>' 
1* required by the Chief of Service to permit the inspector to make his inspections 
efficiently. 

(c) disposition of Ammnis. —Veterinary inspectors sliall dispose of animal 4 011 
ante-mortem inspection in conformity with Mich provisions of the appropriate 
federal in>-i>ection regulations as may lie adopter! by the Chief of Fen ice from tiR 1 ** 
to time in his regulations under this Act, whether the animals are released f°r 
slaughter, held ns suspects, or condemned. 


Fiction G.— Post-mortem Inspjctios' 

(a) /Von non for Post-mortem I n*jxction.—T\\c Chief of Service may require tl«at 
meat *>r product lx* dcmctl from rarni‘-cs tliat liave nrcived and parsed a 
mortem inspection made at the tune of slaughter. N'o meat or product sliall 1** 
I>rejnnd or dr-tnlmtrd m the eliarmel* of trade without haring weired siwh 
-mortem inqwrtwn w the Ouef of Service may require tinder this section. 

(h| / nn/ific* and Afutanrr. Tlie owner or ojienitor of each licensed plaid 
"here slaughtering i« conducted stall fcirm-h such facilities as may lie required hv 
tl,e Chief of Sen ire to j>erniit the efficient conduct of po«t-mnrtoiji in-pect’i"ii and 
to maintain the identity of all r»rra«*<>« with their re*t>cctir c isirt* until the inspec- 
ted Ilk tweri mnt[ilc(ei 

<n />i*p»nJion of < nmusi Veterinary in«perfnr» sliall di-j**-** of earrs** 4 '* " n 
t»-t-mortem inqurton in conformity with such pn»\i*Wins of the appropriate 
fofrril inspection regulation* as may t«* adopted l,y tlie Chief of Sera ice from ti»< r 
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to time in liis regulations under this Act, whether the carcasses are passed for food 
or condemned. 

Section 7.— Time of Operation 

(a) Time of Operation— The Chief of Sendee may require operations at licensed 
plants to be conducted during reasonable hours. The owner or operator of each 
licensed plant shall keep the Chief of Service informed in advance of intended 
hours of operations. When one inspector is detailed to make inspections at two 
or more plants where few animals are slaughtered or where but a small quantity 
of food is prepared, the Chief of Sendee may designate the hours of the day and the 
day of the week during which such plants may be operated. 

Section S. — Preparation and Handling 

(а) Food Subject to Inspection . — All food in the channels of trade, whether fresh, 
frozen, cured, or otherwise prepared, even though previously inspected and passed, 
shall be subject to reinspection by Service inspectors as often as may be necessary 
in order to ascertain whether such food is sound, healthful, wholesome, and fit for 
human food. If upon rcinspection any food is found to have become unsound, 
unhealthful, unwholesome, or in any way unfit for human food, it shall be con- 
demned: Provided, That when a food is found to be affected by any unsound or 
unwholesome condition that can be satisfactorily removed by methods approved by 
the Chief of Sendee, such food may be so reconditioned under the direction of a 
Sendee inspector. If upon final inspection the food is found to be sound and 
wholesome, it shall be passed for human food; otherwise it shall be condemned. 

(б) Processing Operations to be Conducted Under Inspection. The owner or 
operator of each licensed plant shall inform the Chief of Sendee in advance regarding 
any food-processing operations such as canning, cooking, curing, smoking, salting, 
rendering, freezing, et cetera at his plant, and shall conduct such operations only 
at such times and in such manner as the Chief of Service may prescribe to assure 
clean handling of food and afford opportunity for inspection. 

(c) Chemical Preservatives Et Cetera— No food shall contain any dve, chemical, 
preservative, or other substance which impairs its wholesomeness or which is not 
approved by the Chief of Service. . , , , , 

id) Trichinae .— Inasmuch as it can not certainly be determined, by any piesent 
known method of inspection, whether the muscle tissue of pork contains trichinae, 
and inasmuch as live trichinae are dangerous to health, no article of a kind prepared 
customarily to be eaten without cooking shall contain any muscle tissue of pork 
unless the pork has been subjected to a temperature sufficient to destroy all live 
trichinae, or other treatment prescribed by the Chief of Service. 

Section 9.— Inspection Legend! 

(n) Inspection Legend Prescribed .— An inspection legend embodying the license 
number shall be applied by an employee of the licensed plant, under the supervision 
of an inspector, to such meat and product processed in such plant as the Chief of 
Service may require to be so marked. The inspection legend shall be in such form 
and dcsign’ns the Chief of Service may prescribe to indicate that the food has been 
inspected and passed in accordance with this Act. At the discretion of the Chief 
of Service, the inspection legend and licence number may l>e used on other food** 
processed at licensed plants. 

Section 10. — Laheung 

(n) False or Deceptive Names.— No laliel or mark on any food shall convey any 
fabe impression of identity, quality, or origin, and no container or covering of a 
food shall be so made, formed, or tilled a« to 1 k> deceptive or misleading. 

t The brand to lie used in nppl vine the mark of inspection should he of a idtape different 
than the round brand u*ed hv the federal Meat Ih‘]xvtion Service, in order to render 
!<•*« dilheult the distinction between the ih«fH-rtinn mark" of the two M-rvire-. 
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(b) Labels .—' The Chief of Service may require food to bear such labels or marks 
as may be necessary to prevent deception. The label of a food «ha!l include, 
prominently and informatively displayed: (1) the common or usual name of the 
product; (2) s list of the ingredients used in preparing the food if it is fabricated 
from two or more ingredients ; (3) the name and place of business of the manufacturer, 
packer, or distributor ; and (4) an accurate statement of the quantity of the contents. 

(c) Competition of Food . — The Chief of Service may prescribe such rales and 
regulations as may be necessary to control effectively the composition and process- 
ing of food for the purpose of preventing deception. 

Section' 11. — Access to Premises 

(a) Access to Frnrhss . — Inspectors shall be entitled to access at any time upon 
proper identification at all regular entrances and to all parts of premises for the 
purpose of making inspection under this Act. 


Section- 12, — Embargo ,oo» Seizure— Disposal or Seized Food 

(а) Embargo and Seizure . — The Chief of Service is authorized to prohibit the 
importation into the channels of sale of this jurisdiction food that is unsound, 
unwholesome, improperly labeled, or otherwise not in accordance with this Act. 
Adv food found in the channels of sale within thi= jurisdiction by a Service inspector 
to be not in accordance with this Act shall be subject to seizure and confiscation by 
the Service inspector. 

(б) Disposal of Seized Food.— Seized food shall be condemned by a Service 
inspector unless it U of such character that it can be made to conform with this 
Act by methods approved by the Chief of Service. Condemned food shall be effec- 
tively destroyed for food puq«=es by the owner or handler of the food under the 
supervision of an inspector in such manner as the Chief of Service may prescribe. 
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(6) Information to Be Furnished by Owners and Operators.— The owner or operator 
of each licensed plant shall furnish to Service inspectors accurate information as to 
all matters needed by them for making their reports. 

Section' 17.— Cooperation* with Other Agencies 

(a) Cooperation with Other Agencies. — The Chief of Service is authorized and 
directed to maintain a close working relationship with other public health and 
disease control agencies to arrange a full exchange of information and correlate 
their respective activities. 

Section 18— Inspection— Penalties 

f State 1 

(a) Scope of This Art.— This Act shall have effect throughout the < County } 

i City J 

of 1 

{b) All Food Subject to Inspection. — No food shall be handled or transported in 
the channels of trade within the purview of this Act without such inspection as the 
Chief of Sendee may prescribe under this Act, except that a comparable inspection 
by an appropriate agency of the federal government or other agencies may be 
accepted by the Chief of Sendee. . 

(c) Penalties. — Any person violating any of the provisions of this Act, or the rules, 
regulations, or orders properly issued thereunder, upon conviction, shall be deemed 
guilty of a misdemeanor and punished by a fine not to exceed S or 

imprisonment for a period of not more than — » °r both such fine 

and imprisonment at the discretion of the court. 

Section 19— Saving Clause 

(a) Saving Clause. — If any section, paragraph, or sentence of this Act, or its 
application to any person, or in particular circumstances, is for any reason held to 
be invalid, such decision shall not affect the validity of remaining portions of this 
Act or its application to other persons or in other circumstances. 

Section 20. — Inconsistent Acts 

(o) Inconsistent Acts.— Insofar as they conflict with the provisions of this Act 
previous acts of this jurisdiction are superseded. 


Section 21.— Effective Date 

(a) Effective Date— This Act shall take effect and he in force from and after- 


THE MEAT-INSPECTION ACT 

Extract from an act of Congress entitled “An act making appropriations for 
the Department of Agriculture for the fiscal year ending June thirtieth, nineteen 
hundred and seven/’ approved June 30, 1900 (34 Stat. 074), and from an act of 
Congress entitled “An act making appropriations for the Department of Agricul- 
ture for the fiscal vear ending June thirtieth, nineteen hundred and eight,” approved 
March 4. 1907 (34 Stat. 12G0). 

U1 That hereafter, for the purpose of preventing the u«c in interstate or foreign 
commerce, ns hereinafter provided, of meat and meat food products which are 
unbound, unhealthful, unwholesome, or otherwise unfit for human food, the Secre- 
tary of Agriculture, at hi* discretion, may cause to lie made, by in«jK*ctors apj>ointed 
for that purpose, an examination and inspection of all cattle, sheep, swine, and 
goats Indore they shall lx* allow oil to enter into any slaughtering, packing, meat- 
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canning, rendering, or simitar establishment, in which they are to be slaughtered 
and the meat and meat food products thereof are to be used in interstate °r ’ "“gB" 
commerce: and all cattle, swine, sheep, and goats found on such inspection to snow 
symptoms of disease shall be set apart and slaughtered separately from a 
cattle, sheep, swine, or goats, and when so slaughtered the carcasses of said cattle, 
sheep, swine, or goats shall be subject to a careful examination and inspection, au 
as provided by the rules and regulations to be prescribed by the becretarj 
Agriculture as’hercin provided for. , . 

[2] That for the purposes hereinbefore set forth the Secretary of Agriculture 
shall cause to be made by inspectors appointed for that purpose, as heremalte 
provided, a post-mortem examination and inspection of the carcasses and pari 
thereof of all cattle, sheep, swine, and goats to be prepared for human consumpuo 
at any slaughtering, meat-canning, salting, packing, rendering, or similar cst 
lishment in any State, Territory, or the District of Columbia for transportation 
or sale as articles of interstate or foreign commerce; and the carcasses and parts 
thereof of all 6uch animals found to be sound, healthful, wholesome, and ut 10 
human food shall be marked, stamped, tagged, or labeled as “Inspected an 
Passed;” and said inspectors sliall label, mark, stamp, or tag as “Inspected an^ 
Condemned,” all carcasses and parts thereof of animals found to be unsound, un- 
healthful, unwholesome, or otherwise unfit for human food; and all carcasses an 
parts thereof thus inspected and condemned shall be destroyed for food purposes 
by the said establishment in the presence of an inspector, and the Secretary o 
Agriculture may remove inspectors from any such establishment which fads to so 
destroy any such condemned carcass or part thereof, and said inspectors, after 
said first inspection shall, when they deem it necessary, reinspect said carcasses 
or parts thereof to determine whether since the first inspection the same have be- 
come unsound, unhealthful, unwholesome, or in any way unfit for human food, 
and if any carcass or any part thereof sliall, upon examination and inspection sun- 
sequent to the first examination and inspection, be found to be unsound, unheaUhfub 
unwholesome, or otherwise unfit for human food, it shall be destroyed for food 
purposes by the said establishment in the presence of an inspector, and the Secre- 
tary' of Agriculture may remove inspectors from any establishment which fa» s 
to so destroy any such condemned carcass or part thereof. . 

131 The foregoing provisions shall apply to all carcasses or parts of carcasses of 
cattle, sheep, swine, and goats, or the meat or meat products thereof which may W 
brought into any slaughtering, meat-canning, salting, packing, rendering, or similar 
establishment, and such examination and inspection sliall be had before the said 
carcasses or parts thereof shall be allowed to enter into any department wherein 
the same are to be treated and prepared for meat food products; and the foregoing 
provisions shall also apply to all such products which, after having been issued from 
any slaughtering, meat-canning, salting, packing, rendering, or similar establish- 
ment, sliall be returned to the same or to any similar establishment where such 
inspection is maintained. 

I4j That for the purposes hereinbefore set forth the Secretary of Agriculture 
sliall came to be made by inspectors appointed for that purpose an examination 
and inspection of all meat food products prepared for interstate or foreign commerce 
in any slaughtering, meat-canning, salting, packing, rendering, or similar establish- 
ment, and for the purposes of any examination and inspection said inspectors 
shall have access at all times, by day or night, whether the establishment be operated 
or not, to every part of said establishment; and Baid inspectors shall mark, stamp, 
tag, or label as “Inspected and Passed” all such products found to be sound, 
healthful, and wholesome, and which contain no dyes, chemicals, preservatives, Of 
ingredients which render such meat or meat food products unsound, unhealthfub 
unwholesome, or unfit for human food; and said inspectors shall label, mark, stamp, 
or tag as ‘ Inspected and Condemned" all such products found unsound, unhealth- 
ful, and unwholesome, or which contain dyes, chemicals, preservatives, or ingredi- 
ents which rentier such meat or meat food products unsound, unhealthful, unwhole- 
some, or unfit for human food, and all such condemned meat food products shah 
be destroyed for food purposes, as hereinbefore provided, and the Secretary of 
Agriculture may remoie inspectors from anj* establishment which fails to so de- 
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stroy sucli condemned meat food products: Provided, That, subject to the rules 
and regulations of the Secretary of Agriculture, the provisions hereof in regard to 
preservatives shall not apply to meat food products for export to any foreign 
country and which are prepared or packed according to the specifications or direc- 
tions of the foreign purchaser, when no substance is used in the preparation or 
packing thereof in conflict with the laws of the foreign country to which said article 
is to be exported; but if said article shall be in fact sold or offered for sale for do- 
mestic use or consumption, then this proviso shall not exempt said article from 
the operation of all the other provisions of this act. 

(5} That when an}’ meat or meat food product prepared for interstate or foreign 
commerce which has been inspected as hereinbefore provided and marked “In- 
spected and Passed” shall be placed or packed in any can, pot, tin, canvas, or 
other receptacle or covering in any establishment where inspection under the pro- 
visions of this act is maintained, the person, firm, or corporation preparing said 
product shall cause a label to be attached to said can, pot, tin, canvas, or other 
receptacle or covering, under the supervision of an inspector, which label shall 
state that the contents thereof have been “ Inspected and Passed ” under the pro- 
visions of this act; and no inspection and examination of meat or meat food products 
“ e Posded or inclosed in cans, tins, pots, canvas, or other receptacle or covering in any 
establishment where inspection under the provisions of this act is maintained shall 
be deemed to be complete until such meat or meat food products have been sealed 
or inclosed in said can, tin, pot, canvas, or other receptacle or covering under the 
supervision of an inspector, and no such meat or meat food products shall be sold 
or offered for sale by any person, firm, or corporation in interstate or foreign coin- 
under any false or deceptive name; but established trade name or names 
liii are USUa l to suc h products and which arc not false and deceptive and which 
8 in 7S, a PP rov ed by the Secretary’ of Agriculture are permitted, 
nr l *i e Secretary of Agriculture shall cause to be made, by experts in sanitation 
JlJy ot ber competent inspectors, such inspection of all slaughtering, meat-canning, 
Packing, rendering, or similar establishments in which cattle, sheep, swine, 
unu goats are slaughtered and the meat and meat food products thereof arc pre- 
pared for interstate or foreign commerce ns may be necessary to inform himself 
oncermng the sanitary conditions of the same, and to prescribe the rules and regu- 
wh* S i! san, hvtkm under which such establishments shall bo maintained; and 
lere the sanitary conditions of any such establishment arc such that the meat 
or HJi Products arc rendered unclean, unsound, unhcnlthful, unwholesome, 

nr °j r uiso Unfit for human food, he shall refuse to allow said meat or meat food 
?? u cts to be labeled, marked, stamped, or tagged ns “Inspected and Passed.” 
of 1! “ ,0 Secretary of Agriculture shall cause an examination and inspection 

an 1 1 catt °» sheep, swine, and goats, and the food products thereof, slaughtered 
.stnf ^ 1Te Pi irec .* * n the establishments hereinbefore described for the purposes of intcr- 
davf ,0r , c, 8 n commerce to be made during the night time as well ns during the 
turn f C n the slaughtering of said cattle, sheep, swine, and goats, or the prepara- 
Klmi * * ooc * Products is conducted during the night time. 

^loj 1 baton and after October first, nineteen hundred and six, no person, firm, 
stat^*? * n shall transport or offer for tmiis;x>rtntioj), and no carrier of inter- 
Stat ° r l£ r( % n commerce shall transport or receive for transportation from one 
tliMr°» • 1 ^‘tory or the District of Columbia to nny other State or Territory or 
or t * 1 . r Columbia, or to any plnco under the jurisdiction of the United States, 
uct i» ny ‘ orc ‘K? country, any carcasses or parts thereof, meat, or meat food prod- 
»n rC< i^> w ?uch have' not been inspected, examined, and marked as “Inspected 
Iflii/i cssed, ’ in nccordanco with the terms of this act and with the rules ami regu- 
f prescribed by the Secretary of Agriculture: Provided, That all meat nn<l meat 
, n .l )ro< hicts on hnnd on October first, nineteen hundred nnd six-, at establish- 
Und * ' • * ,,s l , cction lias not Jieon maintained, or which have lx*en limiter ted 
ns * « v,<! ,f, K law, slmtl In' examined nnd IidH'fed under such rules and regulations 
; h ‘ cerctnry of Agriculture shall preserilie, and then shall lx* allowed to l>o sold 
Iff | 'K lntc ° r forciKn conuneree. 

J i l, at no jx'rhon, firm, or eorjximtinn, or officer, agent, or etnployi*** thereof, 
lorge, counterfeit, simulate, or fubely represent, or shall without pro;s*r 
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authority use, fail to use, or detach, or shall knowingly or wrongfully alter, de , 
or destroy, or fail to deface or destroy, any of the marks, stamps, tags, woeis, , o 
other identification devices provided for in this act, or in and as directed d> 
rules and regulations prescribed hereunder by the Secretary of Agriculture, on J 
carcasses, parts of carcasses, or the food product, or containers thereof, sup] 
the provisions of this act, or any certificates in relation thereto, autnonzeci 
required by this act or by the said rules and regulations of the Secretary oi Agn- 

[10] That the Secretary of Agriculture sliall cause to be made a careful inspection 
of all cattle, sheep, swine, and goats intended and offered for export to toreign 
countries at such times and places, and in such manner as he may deem proper, 
ascertain whether such cattle, sheep, swine, and goats are free from disease. 

(11 j And for this purpose he may appoint inspectors who shall be authorized 
give an official certificate clearly stating the condition in which such cattle, sheep, 
swine, and goats are found. _ . , 

(12) And no clearance shall be given to any vessel haring on board cattle, sneep, 
swine, or goats for export to a foreign country until the owner or shipper of sue 
cattle, sheep, swine, or goats has a certificate from the inspector herein authorize 
to be appointed, stating that the 6aid cattle, sheep, swine, or goats are sound an 
healthy, or unless the Secretary of Agriculture shall have waived the requireinen 
of such certificate for export to the particular country to which such cattle, sheep, 
swine, or goats are to be exported. . . 

(I3J That the Secretary of Agriculture shall also cause to be made a earetui in- 
spection of the carcasses and parts thereof of all cattle, sheep, swine, and goat-, 
the meat of w'hich, fresh, salted, canned, corned, packed, cured, or otherwise pre- 
pared, is intended and offered for export to any foreign country, at such times ana 
places and in such manner as he may deem proper. . , . 

(14] -And f° r this purpose he may appoint inspectors who shall be authorized 
give an official certificate stating the condition in which said cattle, sheep, swine, 
or goats, and the meat thereof, are found. , 

(151 And no clearance shall be given to any vessel haring on board any fresh, 
salted, canned, corned, or packed beef, mutton, pork, or goat meat, being the meal 
of animals killed after the passage of this act, or except as hereinbefore provided 
for export to and sale in a foreign country from any port in the United States, untu 
the owner or shipper thereof shall obtain from an inspector appointed under the 
provisions of this act a certificate that the said cattle, sheep, swine, and goats w ere 
sound and healthy at the time of inspection, and that their meat is sound and whole- 
some unless the Secretary of Agriculture shall have waived the requirements ol 
such certificate for the country to which said cattle, sheep, 6wine, and goats or 
meats are to be exported. . . 

[16J That the inspectors provided for herein shall be authorized to give official 
certificates of the sound and wholesome condition of the cattle, sheep, swine, and 
goats, their carcasses and products as herein described, and one copy of every 
certificate granted under the provisions of this act shall be filed in the Department 
of Agriculture, another copy shall be delivered to the owner or shipper, and when 
the cattle, sheep, swine, and goats or their carcasses and products are sent abroad, 
a third copy Bhall be delivered to the chief officer of the vessel on which the ship* 
ment shall be made. 

(17) That no person, firm, or corporation engaged in the interstate commerce 
of meat or meat food products shall transport or offer for transportation, sell ® r 
offer to sell any such meat or meat food products in any State or Territory or i° 
the District of Columbia or any place under the jurisdiction of the United States, 
other than in the State or Territory or in the District of Columbia or any place under 
the jurisdiction of the United States in which the slaughtering, packing, canning, 
rendering, or other similar establishment owned, leaded, operated by said firm, per* 
son, or corporation is located unless and until said person, firm, or corporation shall 
Ime complied with all of the provisions of this act. 

(181 That any person, firm, corporation, or an}* officer or agent of any such 
firm, or corporation, who shall violate any of the provisions of this act 
•halt be deemed guilt}* of a misdemeanor, and shall l»e punished on conviction 
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thereof by a fine of not exceeding ten thousand dollars or imprisonment _ for a 
period of not more than two years, or'by both such fine and imprisonment, in the 
discretion of the court. 

[19] That the Secretary of Agriculture shall appoint from time to time inspectors 
to make examination and inspection of all cattle, sheep, swine, and goats, the 
inspection of which is hereby provided for, and of all carcasses and parts thereof, 
and of all meats and meat food products thereof, and of the sanitary' conditions 
of all establishments in which such meat and meat food products hereinbefore 
described are prepared; and said inspectors shall refuse to stamp, mark, tag, or 
label any carcass or any part thereof, or meat food product therefrom, prepared 
in any establishment, hereinbefore mentioned, until the same shall have actually 
been inspected and found to be sound, healthful, wholesome, and fit for human 
food, and to contain no dyes, chemicals, preservatives, or ingredients which render 
such meat food product unsound, unhealthful, unwholesome, or unfit for human 
food; and to have been prepared under proper sanitary conditions, hereinbefore 
provided for; and shall perform such other duties os are provided by this act and 
by the rules and regulations to be prescribed by said Secretary of Agriculture; 
and soul Secretary’ of Agriculture shall, from time to time, make such rules and 
regulations as are necessary’ for the efficient execution of the provisions of this act, 
and all inspections and examinations made under this act shall be such and made 
in such manner as described in the rules and regulations prescribed by said Secretary 
°f Agriculture not inconsistent with the provisions of this act. 

[20] That any person, firm, or corporation, or any agent or employee of any 
person, firm, or corporation, who shall give, pay, or offer, directly or indirectly, to 
any inspector, deputy inspector, chief inspector, or any other officer or employee 
of the United States authorized to perform any of the duties prescribed by tills act 
or by the rules and regulations of the Secretary’ of Agriculture any money or other 
thmg of value, with intent to influence said inspector, deputy inspector, chief in- 
spector, or other officer or employee of the United States in the discharge of any duty 
ifemprovided for, shall be deemed guilty of a felony and, upon conviction thereof, 
shall be punished by a fine not less than five thousand dollars nor more than ten 
thousand dollars and by imprisonment not less than one year nor more than three 
years; and any inspector, deputy inspector, chief inspector, or other officer or em- 
ployee of the United States authorized to perform any of the duties prescribed by 
this act who shall accept an}' money, gift, or other thing of value from any person, 
arm, or corporation, or officers, agents, or employees thereof, given with intent to 
httuence his official action, or who shall receive or accept from any person, firm, 
or corporation engaged in interstate or foreign commerce an}' gift, money, or other 
thing of value given with any purpose or intent whatsoever, shall be deemed guilty 
01 a felony and shall, upon conviction thereof, be summarily discharged from office 
ana shall be punished by a fine not less than one thousand dollars nor more than 
cn thousand dollars and by imprisonment not less than one year nor more than 
three years. 

That within the meaning of this act — 

a ) A “farmer” means any person or partnership chiefly engaged in producing 
• gricultural products on whose farm the number of cattle, calves, sheep, lambs, 
of Vi 0 ’ 0r f\ oa f s * s * n keeping with the size of the farm or with the volume or character 
i the agricultural products produced thereon, but docs not mean any person or 
|‘>irtnership engaged in producing agricultural products who— 

1) actively engages in buying or trading in cattle, calves, sheep, lambs 
swine, or goats; or 

. 2) actively engages, directly or indirectly, in conducting a business which 
uicludes the slaughter of cattle, calves, sheep, lambs, swine, or goats for food 
purposes; or 

3) actively engages, directly or indirectly, in buying or selling meat or meat 
food product** other than tho*o prepared by any fanner on the farm; or 
A) actively engage*, directly or indirectly, in salting, curing, or canning 
meat, or in preparing sausage, lard, or other meat food product*; or 
«’») slaughter*, or permit* any jierson to slaughter on hi* or their fann cattle, 
calves, sheep, lamb-, *wine, or goat* which are not nctuallv owned hv him or 
them. 
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6) A "retail butcher” means any person, partnership, association, or corporation 
chiefly engaged in selling meat or meat food products to consumers JJJrP 
that the Secretary of Agriculture, at his discretion, may permit any retail duu t 
to transport in interstate or foreign commerce to consumers and meat re takers 
any one week not more than five carcasses of cattle, twenty-five carcasses ot ca » 

twenty carcasses of sheep, twenty-five carcasses of lambs, ten carcasses 0 . | 

twenty carcasses of goats, or twenty-five carcasses of goat kids, or the equna 
of fresh meat therefrom, and to transport in interstate or foreign commerce 
consumers only meat and meat food products which have been salted, cured, cannt , 
or prepared as sausage, lard, or other meat food products, and which have not 
inspected, examined, and marked as "Inspected and Passed” in accordance wi 
the terms of the Meat-Inspection Act of March 4, 1907, and Acts suppi tem en_ 
thereto, and with the rules and regulations prescribed by the Secretary of A S n ' 
culture. # _ 

c) A "retail dealer” means any person, partnership, association, or corporacH 
chiefly engaged in selling meat or meat food products to consumers only except t a 
the Secretary of Agriculture, at his discretion, may permit any retail dealer to tr an 
port in interstate trade or foreign commerce to consumers and meat retailers j 
any one week not more than five carcasses of cattle, twenty-five carcasses of calves, 
twenty carcasses of sheep, twenty-five carcasses of lambs, ten carcasses of swin » 
twenty carcasses of goats, or twenty-five carcasses of goat kids, or the equivalen 
of fresh meat therefrom, and to transport in interstate or foreign commerce 
consumers only meat and meat food products which have been salted, cured, 


inspected, examined, and marked as "Inspected and Passed” in accordance w 
the terms of the Meat-Inspection Act of March 4, 1907, and Acts supplemema 
thereto.and with the rules and regulations prescribed by the Secretary of _ , _ 

Tliat the provisions of the Meat-Inspection Act of March 4, 1907, requiring in* 
pection to be made by the Secretary of Agriculture shall not apply to animals 
laughtered by any fanner on the farm and sold and transported in interstateor 
foreign commerce, nor to retail butchers and retail dealers in meat and meat Jooo 
products, supplying their customers • Provvled, That all meat and meat food products 
derived from animals slaughtered by any farmer on the farm which are salted, 
cured, canned, or prepared into sausage, lard, or other meat food products at an} 
place other than by the farmer on the farm upon w hich the animals w ere slaughtered 
shall not be transported in interstate or foreign commerce under the farmers 
exemption herein provided, and all fresh meat and all farm-cured or prepared meat 
and meat products derived from animals slaughtered by any farmer on the farm 
which are to be used in interstate or foreign commerce shall be clearly marked with 
the name and address of the fanner on whose farm the animals were slaughtered: 
Provided further. That if any person shall sell or offer for sale or transportation mr 
interstate or foreign commerce any meat or meat food products which are diseased, 
unsound, unfieaftnfuf, unwholesome, or otherwise unlit for human food, fcnowrug 
that such meat food products are intended for human consumption, he shall be 
guilty of a misdemeanor and on conviction thereof shall be punished by a fine not 
exceeding $1,0 00 or by imprisonment for a period of not exceeding one year, or by 
both such fine and imprisonment: And provided further. That the Secretary °* 
Agriculture is authorized to maintain the inspection in this Act provided for at 
any slaughtering, meat canning, salting, packing, rendering, or similar establish- 
ment notwithstanding this exception, and that the persons operating the same may 
be retail butchers and retail dealers or fanners: and where the Secretary of Agri- 
culture shall e«tabli«h such inspection then the provisions, of this Act shall apply 
notwithstanding this exception. 

PUBLIC LAW 8.V172 
*3TII CONGRESS, S. 1747 
AUC.UST 2'', 19*,7 
AX ACT 

To pro* kIc for the compul-ory inspection by the United States Department of 
Agriculture of poultry and poultry products. 
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Be it enacted by the Senate and House of Representatives of the United States of 
America in Congress assembled , That this Act may be cited as the “Poultry Products 
Inspection Act”. 


LEGISLATIVE FINDING 

Sec. 2. Wholesome poultry products are an important source of the Nation’s 
total supply of food. Such products are consumed throughout the Nation and 
substantial quantities thereof move in interstate and foreign commerce. Unwhole- 
some and adulterated poultry products in the channels of interstate or foreign 
commerce, are injurious to the public welfare, adversely affect the marketing of 
wholesome poultry products, result in sundry losses to producers, and destroy 
markets for wholesome poultry products. The marketing of wholesome poultry 
products is affected with the public interest and directly affects the welfare of the 
people. All poultry and poultry products which have or are required to have inspec- 
tion under this Act are either in the current of interstate or foreign commerce or 
directly affect such commerce. That part that enters directly into the current of 
interstate or foreign commerce cannot be effectively inspected and regulated without 
also inspecting and regulating all poultry and poultry' products processed or handled 
,n il le same establishment. 

• i B rea l | volume of poultry products required as an article of food for the 
mhabitnnts of large centers of population may directly affect the movement of 
poultry’ and poultry* products in interstate commerce. To protect interstate com- 
nierce in poultry and poultry products inspected for wholesomeness, from being 
adversely burdened, obstructed, or affected by uninspected poultry* or poultry 
products, major consuming areas where poultry* or poultry products are handler! or 
consumed in such volume as to affect the movement of inspected poultry or poultry* 
products in interstate commerce should be designated by the Secretary* pursuant to 
me provisions of this Act. 


DECLARATION OF POLICY 

Sec. 3. It is hereby declared to be the policy of Congress to provide for the 
inspection of poultry* and poultry* products by the inspection sendee as herein pro- 
' ided to prevent the movement in interstate or foreign commerce or in a designated 
jajor consuming area of poultrv products which are unwholesome, adulterated, or 
icnvise unfit for human food. 


DEFINITIONS 


M ^° r P ur P°ses of this Act— . 

. -he term “commerce” means commerce between any State, Territory, or 
or thc District of Columbia, and am* place outside thereof ; or between 
points within the same State or the District of Columbia, but through any place 
in mi ro °f ; or "‘‘thin the District of Columbia. 

/ < A{ ,e term “Secretary*” means the Secretary of Agriculture. 

,.45 J the term “person” means am* individual, partnership, corporation, associ- 
f.n ££ other business unit. . 

(A * orm "poultry” means any live or slaughtered domesticated bird, 
for i 4 10 tonn “poultry product” means nnv poultry which has been slaughtered 
rernm. m i a - 1 foo<1 from wfiieli thc blood, feathers, feet, head, and viscera have been 
a . 01 * m aeconlanrc with rules and regulations promulgated bv the . ecrotary, 
t <K) d product consisting of anv edible part of poultry scpanitcly or m 
(H U T| t,0 l' " U1 ‘ otl,er ingredients. . r f 

biinutu food**" 11 mean" sound, healthful, clean, awl otherwise fit for 

in U ' nn ‘‘unwholesome” incam: . . 

L n<4, }nid, injurious to health, or otherwise rendered unfit for human food, 
'ousting in whole or in part of any filthy, putrid, or decomposed si ih- tan re. 

P^KirwI, parked, or held under unsanitary conditions u hereby a 
. carcav, or part 1 * thereof or any poultry product may have l>ecome contamin- 
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a ted with filth or whereby a poultry product may have been rendered injurious to 

(-}! Produced in whole or in part from poultry which ha* died otherwise than b> 
slaughter- _ , _ 

(.5) Packaged in a container composed of any poisonous or deleterious substance 
which may render the contents injurious to health. 

(h) The term "adulterated” shall apply to poultry' and poultry products under 
one or more of the following circumstances: 

(]) If they bear or contain any poisonous or deleterious substance which may 
render them injurious to health ; but, in case the substance is not an added substance, 
such poultry' and poultry products shall not be considered adulterated under this 
clause if the quantity of such substance in such poultry and poultry products doe* 
not ordinarily render them injurious to health. 

(2) If they bear or contain any added pobonou* or added deleterious substance, 
unle** such sub-dance is permitted in their production or unavoidable under g<xw 
manufacturing practices as may be determined by rules and regulations hereunder 
prescribed try the Secretary or other provisions of Federal law limiting or tolerating 
the quantity of such added subdance on or in such poultry and poultry' products- 
Providid, That any quantity of «uch added subdance exceeding the limits so fixed 
stall al-o be deemed to conditute adulteration. 

(.?) If any substance has been substituted, wholly or in part, therefor. 

(4) If damage or inferiority' ha* been concealed in any manner. . 

(5) If any valuable constituent has been in whole or in part omitted or abstracted 
therefrom. 

(6) If any substance lias been added thereto or mixed or packed therewith so as 
to increase it* bulk or weight, or reduce it* quality or strength, or make it appear 
better or of greater value than it is. 

(0 The term "inspector” means: (1 ) an employee or official of the United Ftatfs 
Government authorized by the Secretary to inspect poultry and poultry products 
under the authority of this Act, or (2) any employee or official of any State govern- 
ment authorized by the Secretary to inspect poultry and poultry* product* under 
authority of this Act. under an agreement entered into between the Secretary and 
the appropriate State agency. 

(j) The term "official inspection mark” mean* the symbol, formulated pursuant 
to rules and regulations prescribed by the Secretary, stating that the product wa* 
inspected. 

(fcl The term "inspection service” means the official Government service within 
the Department of Agriculture designated by the Secretary as haring the re*pon-*- 
ibflity for carrying out the provision* of thi* Act. 

(0 The term* "container” or “package” include any box, can, tin, cloth, plastic, 
or any other receptacle, wrapper, or cover. 

(mj The term "official establishment” means any establishment as determined by 
the ScTTttarv at winch inspection of the slaughter of poultry, or the procesrirg of 
poultry products. i* maintained under the authority of thi* Act. 

(n) The term ‘label” mean* any written, printed, or graphic material upon the 
shipping container, if any. or upon the immediate container, including l«t not 
limited to an individual consumer package, of the poultry product, or accompanying 
such product 

(o) The term ‘‘-hipping container” mean- any container u«cd or intended f° f 
u*e in tackaging the product packed in an immediate ermtainer. 

(p) TJ e term “immediate container” include* any consumer package; or any 
otlcr container in which poultry carcas-e-* or poultry products, not cor.-urrer 
packaged, are packed 
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as to affect, burden, or obstruct the movement of inspected poultry products in 
interstate commerce, the Secretary shall conduct a public hearing to ascertain 
whether or not it will tend to effectuate the purposes of this Act for such area to be 
subject to the provisons of this Act. If after public hearing the Secretary finds that 
poultry or poultry products are handled or consumed in such volume as to affect, 
burden, or obstruct the movement of inspected poultry products in commerce and 
that the designation of such area will tend to effectuate the purposes of this Act, 
he shall by order designate such area and prescribe the provisions of this Act which 
shall be applicable thereto and grant such exemptions therefrom as he determines 
practicable. Such designation shall not become effective until six months after the 
notice thereof is published in the Federal Register. On and after the effective date 
of such designation, all poultry and poultry products processed, sold, received, or 
delivered in any such area shall be subject to the provisions of this Act. 

ANTE-MORTEM AND POST-MORTEM INSPECTION REINSPECTION, AND QUARANTINE 

Sec. fi. (a) For the purpose of preventing the entry into or flow or movement in 
commerce or a designated major consuming area of any poultry product which is 
unwholesome or adulterated, the Secretary shall, where and to the extent considered 
?y * um necessary, cause to be made by inspectors ante-mortem inspection of poultry 
m any official establishment processing poultry or poultry products for commerce 
° T (K\ ^ri f° r marketing in a designated city or area. 

W the Secretary, whenever processing operations are being conducted, shall 
cause to be made by inspectors post-mortem inspection of the carcass of each bird 
processed, and at any time such quarantine, segregation, reinspection as he deems 
® c ? ssar y °f poultry and poultry products in each official establishment processing 
• uch poultry or poultry products for commerce or in, or for marketing in a designated 
city or area. 

poultry carcasses and parts thereof and poultry products found to be 
froTn v? 1 ^ 6 or adulterated shall be condemned and shall, if no appeal be taken 
un 1 S *i?" determination of condemnation, be destroyed for human food purposes 
whi T the supervision of an inspector: Provided , That carcasses, parts, and pivducts, 
noth maj ^ reprocessing be made not unwholesome and not adulterated, need 
ins ♦ S ° ron( lemned and destroyed if so reprocessed under the supervision of an 
pector and thereafter found to be not unwholesome and not adulterated. If 
i>ea PPCa • ta ^ en fr° m such determination, the carcasses, parts, or products shall 
nwS Pr ° Pria ! Gl y marked and segregated pending completion of an appeal inspection, 
tj. c 1 a l ) P. ea .‘ shall be at the cost of the appellant if the Secretary determines that 
ca rcn PPCa * 1S fllvol °us. If the determination of condemnation is sustained the 
K1 ‘ P^rts, and products shall be destroyed for human food purposes under the 

supervision of an inspector. 


SANITATION, FACILITIES, AND PRACTICES 

Prodn > / * r ^ ^ a ch official establishment slaughtering poultry or processing poultry 
’'hall l . r comm crcc or in or for marketing in a designated major consuming area 
with J 1 ? su . promises, facilities, and equipment, and bo operated in accordance 
Horni™ /’•‘mitary practices, as are required by regulations promulgated by the 
'Or the purpose of preventing the entry into or flow or movement in 
u, lu v„, rco 0r m a designated major consuming area, of poultry products which are 
nwhol^ome or adulterated. 

Prcini«o« f Secretary shall refuse to render inspection to any establishment wlio**e 
Uicntk n vA a . eiI ities, or equipment, or the operation thereof, fail to meet the requirc- 
• m tins section. 

lauklixc. 

•■'UtlmriK'^r A'? 5 * 1 * shipping container of any jxmltrv product inspected under the 
time «i»i Art 51,1,1 f°und to Ik* wholesome and not adulterated, shall at the 

the oir, r ; '.V^K'Urt leaves the official establishment l>oar. in distinctly legible form, 
1 tu^pection mark and the approved plant numl>erof the official c*ta!»!i^h- 
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meet in which the contents were processed. Each immediate container of any 
poultry product inspected under the authority of this Act and found, to be wholesome 
and not adulterated shall at the time such product leaves the official establishment 
bear, in addition to the official inspection mark, in distinctly legible form, the name 
of the product, a statement of ingredients if fabricated from two or more ingredients 
including a declaration as to artificial flavors, colors, or preservatives, if any, the 
net weight or other appropriate measure of the contents, the name and address of 
the processor and the approved plant number of the official establishment in which 
the contents were processed. The name and address of the distributor may beused 
in lieu of the name and address of the processor if the approved plant number is 
used to identify the official establishment in which the poultry product was prepared 
and packed. The Secretary may permit reasonable variations and gran t evempt'ons 
from the foregoing labeling requirements in any manner not in conflict with the 
purposes of this Act. 

(6) The use of any written, printed or graphic matter upon or accompanying 
any poultry product inspected or required to be inspected pursuant to the provisions 
of this Act or the container thereof which is false or misleading in any particular is 
prohibited. No poultry products inspected or required to be inspected pursuant to 
the provisions of this Act shall be sold or offered for sale by any person, firm, or 
corporation under any false or deceptive name; but established trade name or names 
which are usual to such products and which are not false and deceptive and which 
shall be approved by the Secretary' are permitted. If the Secretary' has reason to 
believe that any label in use or prepared for use is false or misleading in any particu- 
lar, he may direct that the use of the label be withheld unless it is modified m such 
manner as the Secretary may prescribe so that it will not be false or misleading. 
the person using or proposing to use the label does not accept the determination ©I 
the Secretary, he may request a hearing, but the use of the label shall, if the Secre- 
tary so directs, be withheld pending hearing and final determination by the Secretary'. 
Any such determination by the Secretary shall be conclusive unless within thirty 
days after the receipt of notice of such final determination the person adversely 
affected thereby appeals to the United States court of appeals for the circuit m 
which he has his principal place of business or to the United States Court of Appeals 
for the District of Columbia Circuit. The provisions of section 204 of the Packer* 
and Stockyards Act of 1921, as amended, shall be applicable to appeals taken 
under this section. 


VnOHIBITED ACTS 

Sec. 9. The following acts or the causing thereof are hereby’ prohibited: . 

(a) The processing, sale or offering for sale, transportation, or delivery’ or receiving 
for transportation, in commerce or in a designated major consuming area of any 
poultry product, unless such poultry product has been inspected for wholcsomene«s 
and unless the shipping container, if any, and the immediate container are marked 
in accordance with the provisions of this Act. 

(t») The sale or other disposition for human food of any poultry' or poultry' product 
which has lxx>n inspected and declared to lx* unwholesome or adulterated under 
this Act. 

(e) Fabely making or issuing, altering, forging, simulating, or counterfeiting 
any official inspection certificate, memorandum, mark, or other identification, or 
device for making such mark or identification, used in connection w itli the in«j>ection 
of poultry’ products under this Act. or causing, procuring, aiding, a s« wring in, or 
being n party to, such false making, i««uing, altering, forging, simulating, or counter- 
feiting or knowingly pov*—ing, without promptly notifying the Secretary’ of 
Agriculture or Jus representative. uttering, publishing, or n-ing as true, or causing 
to lx* mtrrc.1, jmblwhcd, or u-M as true, any mrli fa Mr made or Micd. altered, 
lorgc. 1 , simulated. or counterfeited official inspection certificate, memorandum. 
" r . 0,,1 f l r , d'*nt meat ion, or device for making such mark or identification, or 
"'Jtnny poultry- «r |«ultty product has lxs n official! v in-peeled under 
ro m^ t V ' <>{ lhl# Art " !,cn «***» poultry o r poultry product has in fact not l>een 
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(i d ) Using in commerce, or in a designated major consuming area, a false or mis- 
leading label on any poultry product. 

(e) The use of any container bearing an official inspection mark except for the 
poultry product in the original form in which it was inspected and covered by said 
mark unless the mark is removed, obliterated, or otherwise destroyed. 

(f) The refusal to permit access by any duly authorized representative of the 
Secretary, at all reasonable times, to the premises of an establishment engaged in 
processing poultry or poultry products for commerce, or in or for marketing in a 
designated major consuming area, upon presentation of appropriate credentials. 

( Q ) The refusal to permit access to and the copying of any record as authorized 
by section 11 of this Act. 

(h) The using by any person to his own advantage, or revealing, other than to 
the authorized representatives of the Government in their official capacity, or to 
the courts when relevant in any judicial proceeding under this Act, any information 
acquired under the authority of this Act, concerning any matter which as a trade 
secret is entitled to protection. 

(0 Delivering, receiving, transporting, selling, or offering for sale or transport 
[or human consumption any slaughtered poultry or any part thereof, separately or 
in combination with other ingredients (other than poultry products ns defined in 
this Act), in commerce or from an official establishment or in a designated major 
consuming area, except as may be authorized by and pursuant to rules and regula- 
tions prescribed by the Secretary. 

COMPLETE COVERAGE OF OFFICIAL ESTABLISHMENTS 

Sec. 10. No establishment processing poultry or poultry products for commerce 
or in or for marketing in a designated major consuming area shall process any 
poultry or poultry product except in compliance with the requirements of this Act. 


RECORDS OF INTERSTATE SHIPMENT 

. Sec. 11. For the purpose of enforcing the provisions of this Act, persons engaged 
* n toe business of processing, transporting, shipping, or receiving poultry slaughtered 
•or human consumption or poultry products in commerce or in a designated major 
consuming area, or holding such products so received shall maintain records show- 
to the extent that they are concerned therewith, the receipt, delivery, sale, 
movement, or disposition of poultry and poultry products and shall, iqxm the request 
of a duly authorized representative of the Secretary, permit him at reasonable times 
to have access to and to ropy all such records. Any record required to he maintained 
»y this section shall be maintained for a period of two years after tlic transaction, 
"Inch is the subject of such record, has taken place. 


PENALTIES 

Heo. 12. (a) Any person who violates the provisions of section 0, 10, 11, or 17, 
►hall Ik* guilty of a misdemeanor and shall on conviction thereof I>o subject to im- 
prhonment for not more than six months, or a fine of not more than $3,000, or l*oth 
►arh imprisonment and fine; but if such violation i<* committed after one conviction 
**f such person under tins section has lx*come final Mich person shall Ik* subject to 
imprisonment for not more than one year, or a fine of not more tlian $.'.000, or N»th 
*ueh imprisonment and fine; but if such violation is committed after two or more 
convictions of surb person under this section have liecotne final such jkt^ui shall 
I"' subject to imprisonment for not more tlian two years or n fine of not more than 
SlO.flno, or |»otli such imprisonment and fine. When romtniing «>r enforcing the 
provirions of said sections the act, omi— ion, nr failure of any person acting for or 
* mplnvnl bv nuv individual. partnership, corporation, or a*v«-hts on within the 
*'’"1- of fiUVtnplovment «»r office shall in every lw d<-*-rtiM the net, 

*>t failure of such individual. |wrtn»*r*>hip, corjsan»t**ri. or vacation, a* «c’| a* of 
- Irb pe»om. 
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(6) Xo carrier shall be subject to the penalties of this Act, other than the penalties 
for violation of section 11, by reason of his receipt, carriage, holding, or delivers', 
in the usual course of burincs®, as a carrier, of slaughtered poultry or pomtrj 
products, owned by another person unless the carrier ha* know ledge, or is in P° ss ^: 
sion of facts which would cau«e a reasonable person to believe that such slaughtered 
poultry or poultry products were not inspected or marked in accordance the 
provisions of this Act or w ere not otherwise eligible for transportation under this Act. 


REPORTING OF VIOLATIONS 

Sec. 13. Before any violation of tills Act is reported by the Secretary to any 
United States attomev' for institution of a criminal proceeding, the person again* 1 
whom such proceeding is contemplated shall be given reasonable notice of the 
alleged violation and opportunity to present his views orally or in writing with 
regard to such contemplated proceeding. Nothing in thi® Act shall be construed 
as requiring the Secretary to report for criminal prosecution violations of this Act 
whenever he believes that the public interest will lie adequately served and com- 
pliance with the Act obtained by a suitable written notice or warning. 


REGULATIONS 

See. 14. The Secretary shall promulgate such rule* and regulations as arc nece^rv 
to carry out the provisions of this Act. 

EXEMPTIONS 

Sec. 15. (a) The Secretary shall, by regulation and under such conditions a® to 
sanitary standards, practices, and procedures as he may prescribe, exempt from 
specific provisions of this Act— 

(I) poultry producers with respect to poultry of their own raising on their 
own farms which they sell directly to household consumers or restaurant*, 
hotel®, and boarding houses for u®e in their own dining room* or in the prepara- 
tion of meals for sales direct to consumers only: Provided, That *uch poultry 
producer* do not engage in buying or selling poultry products other than tho^c 
produced from poultry nu*ed on their own farm*; * 

(-) retail dealers with respect to poultry product® sold directly to con®urrei> 
in individual retail store®, if the only processing operation performed bv ®ucli 
retail dealers is the cutting up of poultry products On the premi*es where such 
sales to consumers are made: 

(3) fur such period of time as the Secretary' determine® that it would 
impracticable to provide inspection and the exemption will aid in the effective 
administration of thi® Act, any person engaged in the proocs-ing of poultry 
poultry product* for commerce and the poultry or poultry product® processed 
by «urh person Prerrid/d, hoverrr, That no such exemption shall continue in 
effect on and after July 1, 1900, and 

(4) poron® slaughtering, procuring, or othervii-e liandlmg poultry or 
jwniltry piTKlurt* which ha\c l>een or are to l»e proceed a® required by recog- 
nized rehciou* dietary law®, to the extent that the Secretary determine® neces- 
sary to avoid mnflirt with sucli requirement* while ‘till effectuating the pur- 
po*c* of tin® Art 

(h) The Scerftary may by ortfer s-u-pend or terminate any exemption under thi" 
»cction with rr*j»ect to any person wlienevcr he find® tlmt’-urh action will aid in 
effectuating the purpose* of thi* Act. 


viol ati ox* lit ixiumo rrR*ox% 

Iff An} jierw.n who e»!N. deliver®, tran*j'ort« or offer® for sale or trar-pert 3 ' 
m commerce nr in a de-snated major con-utning arm anv poultrv or jsndtr?' 
pn«t-lcts w!u-h are exempt under Met^-n ].*», ami *>„<-}» are nmd-»Ie*ome t, T adulter* 
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ated and are intended for human consumption, shall be guilty of a misdemeanor 
and shall on conviction thereof be subject to the penalties set forth in section 12. 

IMPORTS 

Sec. 17. (a) No slaughtered poultry, or parts or products thereof, of any kind shall 
be imported into the United States unless they are healthful, wholesome, fit for 
human food, not adulterated, and contain no dye, chemical, preservative, or ingredi- 
ent which renders them unhealthful, unwholesome, adulterated, or unfit for human 
mod and unless they also comply with the rules and regulations made bj' the 
Secretary of Agriculture to assure that imported poultry or poultry products comply 
with the standards provided for in this Act. All imported, slaughtered poultry, or 
parts or products thereof, shall after entry into the United States in compliance 
with such rules and regulations be deemed and treated as domestic slaughtered 
poultry, or parts or products thereof, within the meaning and subject to the pro- 
visions of tliis Act and the Federal Food, Drug, and Cosmetic Act, and Acts 
amendatory of, supplemental to, or in substitution for such Acts. 

W The Secretary of Agriculture is authorized to make rules and regulations to 
carry out the purposes of this section and in such rules and regulations the Secretary 
°> Agriculture may prescribe the terms and conditions for the destruction of all 
slaughtered poultry, or parts or products thereof, offered for entry and refused 
admission into the United States unless such slaughtered poultry, or parts or prod- 
ucts thereof, be exported by the consignee within the time fixed therefor in such 
rules and regulations. 

. (c) All charges for storage, cartage, and labor with respect to any product which 
w refuser! admission pursuant to this section shall be paid by the owner or consignee, 
? n <l hi default of such payment shall constitute a lien against any other products 
miported thereafter by or* for such owner or consignee. 


GKNT.RAL PROVISION'S 

. See. IK. (n) For the purpose of preventing and eliminating burdens on commerce 
poultry and ixuiltry products, the jurisdiction of the Secretary within the scope 
of this Act shall be exclusive and poultry and poultry product* shall be exempt from 
the provisions of the Federal Food, Drug, and Cosmetic Art, as amended, to the 
extent of the application or the extension thereto of the provisions of this Art. 

(h) In carrying out the provisions of this Art, the Secretary may cooperate with 
pther branch™ of Government and with State agencies and may conduct such exam- 
inations, investigations, and inspections ns he determines practicable through any 
officer or employee of n State commissioned by the Secretary for such ptir| *>-<*• 


cost or ixspKmov 

Ser. ip. Tlie of inspection rendered under the requirements of this Art, 
«n« In* lxirm* by tbe United States, except that the nM of overtime and holiday 
"otk |mu funned* in establishment*. Mibjert to tin* provisions of this Art at such 
mti-s ns tin* Secretary may determine shall !*• Uinie by Mich establishment**. Sums 
ferrivr,! by tin* Secretary in reimbursement for Mims pni<l out by him f.»r Mich 
premium pay work dnlf l*e available without fiM-al \ertr limitation to carry out 
the purpo-<-<’ of this hi lion. 
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application of such provision to other persons and circumstances shall not be affectec 
thereby. 

EFFECTIVE PATE 

Sec. 22. Tliis Act shall take effect upon enactment, except that no person shall 
be subject to the provisions of this Act prior to January 1, 1959, unless such 
after January 1, 1958, applies for an receives inspection for poultry or pom‘0 
products in accordance uith the provisions of this Act aDd pursuant to regulations 
promulgated by the Secretary hereunder, in any establishment processing poultry 
or poultry products in commerce or in a designated major consuming area. An} 
person v. ho voluntarily applies for and receives such inspection after January' 1 , 3 Jos, 
shall be subject, on and after the date be commences to receive such inspection, 
to all of the provisions and penalties provided for in this Act with respect to a 
poultry' or poultry' products handled in the establishment for which such sai i 
application for inspection is made. 

Approved August 28, 3957. 

DEPARTMENT OF HEALTH EDUCATION AND 'WELFARE 

Food and Drug Administration 

FEDERAL FOOD, DRUG, AND COSMETIC ACT AND GENERAL 
REGULATIONS FOR ITS ENFORCEMENT 

PUBLIC-NO. 7 17— SEVENTY-FIFTH CONGRESS, 

CHAPTER 675, THIRD SESSION, S. 5 
AN ACT 

To prohibit the movement in interstate commerce of adulterated and misbranded 
food, drug®, devices, and cosmetics, and for other purposes. , 

Be it enacted by the Senate and House of Representatives of the United Stoles of 
America in Congress assembled, 

CHAPTER I -SHORT TITLE 

Section 1. This Act may be cited as the Federal Food, Drug, and Cosmetic Act. 

CHAPTER II— DEFINITIONS 
CHAPTER III -PROHIBITED ACTS AND PENALTIES 

rBOHtBITED ACTS 

See. 301 . The following acts and the causing thereof are hereby prohibited: 

°) The introduction or delivery for introduction into interstate commerce o' 
any food, drug, device, or cosmetic tfiat is adulterated or misbranded. 

t») The adulteration or misbranding of any food, drug, device, or cosmetic in 
interstate commerce. 

e) The receipt in interstate commerce of anv food, drug, device, or cosmetic 
that is adulterated or mi- branded, and the deliVerv or proffered deliven* thereof 
lor pav or otherwise. 

Th* introduction or delivery for introduction into interstate commerce of 
any article m violation of wlw>n 401 or UK. 

703 TV ‘ P rpflKnl Xn ** rm,t ar< ™ to or copying of any record as required by section 

•Q iefu«al to jerrnit entry or m»i>ection as authorised bv ruction ~M. 
g) n.e manufacture within any Tern ton- of any food, drug,' derice, or cosmetic 
that a adulterated or misbranded 
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h) The giving of a guaranty or undertaking referred to in section 303 (c) (2), 
which guaranty or undertaking is false, except by a person who relied upon a 
guaranty or undertaking to the same effect signed by, and containing the name 
and address of, the person residing in the United States from whom he received 
in good faith the food, drug, device, or cosmetic; or the giving of a guaranty or 
undertaking referred to in section 303 (c) (3), which guaranty or undertaking is 
false. 

Regulation. [§ 1.4] In case of the giving of a guaranty or undertaking referred 
to in section 303 (c) (2) or (3) of the Act, each person signing such guaranty or 
undertaking shall be considered to have given it. ...... 

(Sec. 301. The following acts and the causing thereof are hereby prohibited, 
t) Forging, counterfeiting, simulating, or falsely representing, or without proper 
authority using any mark, stamp, tag, label, or other identification device author- 
ized or required by regulations promulgated under the provisions of section 4U4, 
^06 (6), 504, 506, 507, or 604. .. .. . 

j) The using by any person to his own advantage, or revealing, other than to 

the Administrator or officers or employees of the Agency, or to the courts when 
relevant in any judicial proceeding under this Act, any information acquired under 
authority of section 404, 505, 506, 507, or 704 concerning any method or process 
which as a trade secret is entitled to protection. . , , 

k) The alteration, mutilation, destruction, obliteration, or removal of the whole 
or any part of the labeling of, or the doing of any other act with respect to, a iood, 
drug, device, or cosmetic, if such act is done while such article is held for sale 
(whether or not the first sale) after shipment in interstate commerce and results 
in such article being adulterated or misbranded. 

, 0 The using, on the labeling of any drug or in any adverting relating to sue 
drug, of any representation or suggestion that an application w ith respect to such 
drug is effective under section 505, or that such drug complies with the provisions 
of sucli section. 

INJUNCTION PROCEEDINGS 


Sec. 302. (a) The district courts of the United States and the United States 
courts of the Territories shall have jurisdiction, for cause shown, and subject to 
the provisions of section 17 (relating to notice to opposite party) of the Act entitled 
"An Act to supplement existing laws against unlawful restraints and monopolies 
and for other purposes,” approved October 15, 1914, as amended (U. S. O., 1J«W 
cd., title 28, sec. 381), to restrain violations of section 301, except paragraphs (e), 
C0i (ft), (i), and (J). . . , , , • 

b) In case of violation of an injunction or restraining order issued under this 
section, which also constitutes a violation of this Act, trial shall be by the court, 
or, upon demand of the accused, by a jury. Such trial shall be conducted in ac- 
cordance with the practice and procedure applicable in the case of proceedings 
subject to the provisions of section 22 of such Act of October 15, 1914, as amended 
(U. S. C., 1934 ed., title 2S, sec. 3S7). 


PENALTIES 

Sec. 303. (o) Any person who violates any of the provisions of section 301 
Hiall.be guilty of a misdemeanor and shall on conviction thereof l)e subject to 
imprisonment for not more than one year, or a fine of. not more than SI, 000, or 
both such imprisonment and fine; but if the violation is committed after a con- 
viction of such person under tins section has become final sucli {X*rson shall be 
subject to imprisonment for not more than three years, or a fine of not more than 
510,000, or loth such imprisonment and fine. 

. b) Notwithstanding the provisions of subjection (a) of this section, in case of a 
violation of any of the provisions of section 301, with intent to defraud or mislead, 
the penalty shall lx* imprisonment for not more than three year*, or a fine of not 
more than $10,000, or txith such imprisonment and fine. 

e) No jierson shall l»e subject to the (smaltics of subsection (o) of this section, 
(I) for having received in interstate commerce any article ami delivered it or prof- 
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fered delivery of it, if such delivery or proffer was made in good faith, unless lie 
refuses to furnish on request of an officer or employee duly designated by the Ad- 
ministrator the name and address of the person from whom he purchased or re- 
ceived such article and copies of all documents, if any there be, pertaining to the 
delivery' of the article to him; or (2) for liaving violated section 301 (a) or [a), if 
he establishes a guaranty or undertaking signed by, and containing the name and 
address of, the person residing in the United States from whom he received m good 
faith the article, to the effect, in case of an alleged violation of section 301 '(a), 
that such article is not adulterated or misbranded, within the meaning of this Act, 
designating this Act, or to the effect, in case of an alleged violation of section 301 
(<f), that such article is not an article which maj' not, under the provisions of section 
404 or 505, be introduced into interstate commerce; or (3) for having violated section 
301 (a), where the -violation exists because the article is adulterated by reason of 
containing a coal-tar color not from a batch certified in accordance with regulations 
promulgated by the Administrator under this Act, if such person establishes a 
guaranty or undertaking signed by, and containing the name and address of, the 
manufacturer of the coal-tar color, to the effect that such color was from a batch 
certified in accordance with the applicable regulations promulgated by the Ad- 
ministrator under this Act. 

Jiegulalion. |§ 1.5] (o) A guaranty or undertaking referred to in section 303 
(c) (2) of the Act may be: 

1) limited to a specific shipment or other delivery' of an article, in which case 
it may be a part of or attached to the invoice or bill of sale covering such 
shipment or delivery, or 

2) general and continuing, in which case, in its application to any shipment 
or other delivery of an article^ it shall be considered to have been given 
at the date such article was shipped or delivered by the person who gives 
the guaranty or undertaking. 

h) The following are suggested forms of guaranty or undertaking under section 
303 (r) (2) of the Act: 

1) Limited Form for use on invoice or bill of sale. 

(Xame of person giving the guaranty or undertaking) herebv guarantees tliat 
no article listed herein Is adulterated or misbranded within the meaning 
of the Federal Food, Drug, and Cosmetic Act, or is an article which may 
not, under the provisions of section 404 or 505 of the Act, be introduced 
into interstate commerce. 

(Signature and po^t-officc address of person giving the guaranty or under- 
taking.) 
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manufacturer, such guaranty or undertaking shall be signed b}’ such manufacturer 
and by an agent of such manufacturer who resides in the United States. 
c ) The following are suggested forms of guaranty or undertaking under section 

303 (c)(3) of the Act: 

1) For domestic manufacturers. 

(Name of manufacturer) hereby guarantees that all coal-tar colors listed herein 
were manufactured by Him, and are from batches certified in accordance 
with the applicable regulations promulgated under the Federal Food, Drug, 
and Cosmetic Act. 

(Signature and post-office address of manufacturer.) 

2) ^ For foreign manufacturers. 

(Name of manufacturer and agent) hereby severally guarantee that all coal- 
tar colors listed herein were manufactured by (name of manufacturer), 
and are from batches certified in accordance with the applicable regulations 
promulgated under the Federal Food, Drug, and Cosmetic Act. 

(Signature and post-office address of manufacturer.) 

(Signature and post-office address of agent.) 

/) For the purpose of a guaranty or undertaking under section 303 (c) (3) of 
the Act the manufacturer of a shipment or other delivery of a coal-tar color is the 
person who packaged such color. 

9) A guaranty or undertaking, if signed by two or more persons, shall state that 
such persons severally guarantee the article to which it applies. 

h) No representation or suggestion that an article is guaranteed under the Act 
shall be made in labeling. 

seizure 


Sec. 304. (a) Any article of food, drug, device, or cosmetic that is adulterated 
or misbranded when introduced into or while in interstate commerce or while held 
for sale (whether or not the first sale) after shipment in interstate commerce, or 
which may not, under the provisions of section 404 or 505, be introduced into 
interstate commerce, shall be liable to be proceeded against while in interstate 
commerce, or at anytime thereafter, on libel of information and condemned in any 
district court of the United States within the jurisdiction of which the article is 
found; Prondcd, however That no libel for condemnation shall be instituted under 
this Act, for any alleged misbranding if there is pending in any court a libel for 
condemnation proceeding under this Act based upon the same alleged misbranding, 
and not more than one such proceeding shall be instituted if no such proceeding is 
f° pending, except that such limitations shall not apply I (1) when such misbranding 
has been the basis of a prior judgment in favor of the United States, in a criminal, 
injunction, or libel for condemnation proceeding under this Act, or (2) when the 
Administrator has probable cause to believe from facts found, without hearing, 
by him or any officer or employee of the Agency that the misbranded article is 
dangerous to health or that the lalicling of the misbranded article is fraudulent, 
or would lie in a material respect misleading to the injury or damage of the pur- 
chaser or consumer. In any case where the num!>er of libel for condemnation 
proceedings is limited ns above provided the proceeding landing or instituted 
shall, on application of the claimant, seasonably made, be removed for trial to any 
district agreed upon bv stipulation between the parties, or, m case of failure to so 
stipulate within a reasonable time, the claimant may apply to the court of the 
district in which the seizure has been made, and such court (after giving the United 
States at tome v for such district reasonable notice and opjKirtunitv to Ik* heard) 
shall bv order unless good cau-e to the contrary is shown, specify a district of 
reasonable proximity to the claimant’s principal place of business to which the 
ca*e shall Ik* removed for trial. 

*0 The article shall be liable to seizure by process pursuant to the libel, and the 
procedure in cases under this section shall conform, as nearly as may U\ to the 
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pending proceedings, upon application of the claimant seasonably made to the 
court of one such jurisdiction, shall be consolidated for trial bj- order of such court, 
and tried in (1) any district selected by the claimant where one of such proceedings 
is pending; or (2) a district agreed upon by stipulation between the parties. If no 
order for consolidation is so made within a reasonable time, the claimant may 
apply to the court of one such jurisdiction, and such court (after giving the United 
States attorney for such district reasonable notice and opportunity to be heard) 
shall by order, unless good cause to the contrary is shown, specify a district ol 
reasonable proximity to the claimant’s principal place of business, in which all sucn 
pending proceedings shall be consolidated for trial and tried. Such order of con- 
solidation shall not apply so as to require the removal of any case the date for 
trial of which lias been fixed. The court granting such order shall give P WW P: 
notification thereof to the other courts haring jurisdiction of the cases covered 
thereby. . . , 

c) The court at any time after seizure up to a reasonable time before trial scan 
bv order allow any partx' to a condemnation proceeding, hi3 attorney or agent, to 
obtain a representative sample of the article seized, and as regards fresh fruits or 
fresh vegetables, a true copy ol the analysis on which the proceeding is based and 
the identifying marks or numbers, if any, of the packages from which the samples 
analyzed were obtained. 

dj Any food, drug, derice, or cosmetic condemned under this section shall, after 
entry of the decree, be disposed of by destruction or sale as the court may, in ac- 
cordance with the provisions of this section, direct and the proceeds thereof, « 
•old, less the legal costs and charges, shall be paid into the Treasury of the United 
States; but such article “hall not be sold under such decree contrary to the pro- 
visions of this Act or the bus of the jurisdiction in which sold: Prodded, That after 
entry of the UecTee and upon the payment of the cods of such proceedings and the 
execution of a good and sufficient bond conditioned that such article shall not be 
sold or disposed of contrary to the provisions of this Act or the laws of any State 
or Territory in which sold, the court may by order direct that such article be de- 
livered to the owner thereof to be destroyed or brought into compliance with the 
provisions of this Act under the supervision of an officer or employee duly desig- 
nated by the Administrator, and the expenses of such supervision shall be paid 
by the j*r“on obtaining release of the article under bond. Any article condemned 
by rea-ym of its being an article which may not, under section 404 or 505, be intro- 
duced into interstate commerce, shall he disposed of by destruction. 

*) When a decree of condemnation is entered against the article, court cods 
and fees, and storage and other proper expenses shall be awarded against the 
person, if any, intervening as claimant of the article. 

/) In the ease of removal for trial of any case as provided by subjection (a) or 
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In case such person holds a guaranty or undertaking referred to in section 303 (c) 
(2) or (3) of the Act applicable to the article on which such notice was based, 
such guaranty or undertaking, or a verified copy thereof, shall be made a part of 
such presentation of views. 

b) Upon request, seasonably made, by the person to whom a notice appointing 
a time and place for the presentation of views under section 305 of the Act has 
been given, or by his representative, such time or place, or both such time and 
place, may be changed if the request states reasonable grounds therefor. Such 
request shall be addressed to the office of the Food and Drug Administration which 
issued the notice. 

REPORT OF MINOR VIOLATIONS 

Sec. 306. Nothing in this Act shall be construed as requiring the Administra- 
tor to report for prosecution, or for the institution of libel or injunction proceedings, 
nnnor violations of this Act whenever he believes that the public interest will be 
adequately served by a suitable written notice or warning. 


PROCEEDINGS IN NAME OF UNITED STATES; PROVISION AS TO SUBPENAS 

Sec. 307. All such proceedings for the enforcement, or to restrain violations, 
v this Act shall be by and in the name of the United States. Notwithstanding 
the prolusions of section 87G of tile Revised Statutes, subpenns for witnesses who 
«e required to attend a court of the United States, in any district, may run into 
a hy other district in any such proceeding. 


CHAPTER IV-FOOD 


DEFINITIONS AND STANDARDS FOR FOOD 

Sec: 401. Whenever in the judgment of the Administrator such action will 
Promote honesty and fair dealing in the interest of consumers, lie shall promulgate 
regulations fixing and establishing for any food, under its common or usual name 
as . Practicable, a reasonable definition and standard of identity, a reasonable 


) standard of quality shall be estab- 
1,C811 or ariea mins, iresn or aned vegetables, or butter, except that 
ueumtions and standards of identity may be established for avocadoes, cantaloupes 


““u ouiiiuiirus ui lueuutv uc nuiunccu — -- • . • . • 

nis fruits, and melons. In prescribing any standard of fill .of container, the 
tT ! mstra ‘° r shall give due consideration to the natural shrinkage m storage 
, tra "sit of fresh natural food and to need for the necessary packing and 
(Wf lve material. In the prescribing of anv standard of quality for anj canned 
™‘i, or ranned vegetable, consideration shall be given and due allowance made 
In 6 faring characteristics of the several varieties of such fruit or \cg • 
a definition and standard of identity for any food or class of food 
of „ " ch optional ingredients are permitted, the Administrator shall, for the purpose 
„„q™ m , 0 . ,ln R honesty and fair dealing in the interest of consumers, designate the 
of w ‘"Bredients which shall be named on the label. Any definition and standard 
frnii. nllty prescribed liv the Administrator for avocadoes, cantaloupes, citrus 
'i or melons shall relate only to maturity and to the effects of freezing. 

ADULTERATED FOOD 

A foot! shall be deemed to be adulterated — 

bears or contains any poisonous or deleterious substance 'J 1 ,*- 
Wi ,n i u ? ous to health; but in ease the substance is not an acWetl sulwtannj 
unci; ! ,ot lie considered adulterated under this clause jf the ™ 


i | Kir{ r 'Minin the meaning of section *»m», nr yo, 
°* any filthy, putrid, or dccomjioscd sul stance. 
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for food; or (4) if it has been prepared, packed, or held under insanitary conditions 
n hereby it may have become contaminated with filth, or whereby it may have 
iieen rendered injurious to health; or (5) if it is, in whole or in part, the product 
of a <li=ea«ed animal or of an animal which has died otherwise than by slaughter; 
or (6) if its container is composed, in whole or in part, of any poisonous or dele- 
terious substance which may render the contents injurious to health. 

b) (1) If any valuable constituent has been in whole or in part omitted^ or ab- 
stracted therefrom; or (2) if any substance has been substituted wholly or in part 
therefor; or (3) if damage or inferiority has been concealed in any manner; or (4) 
if any' substance has been added thereto or mixed or packed therewith so as to 
increase its bulk or weight, or reduce its quality or strength, or make it appear 
better or of greater value than it is. 

c ) If it bears or contains a coal-tar color other than one from a batch that has 
been certified in accordance with regulations as provided by section 400: Provided, 
Tliat this paragraph shall not apply to citrus fruit bearing or containing a coal-tar 
color if application for listing of such color has been made under tbi3 Act and such 
application has not been acted on by the Administrator, if such color was commonly 
used prior to the enactment of this Act for the purpose of coloring citrus fruit. 

rf) If it is confectionery’, and it bears or contains any alcohol or nonmitntive 
article or substance except harmless coloring, harmless flavoring, harmless resinous 
glare not in excess of four-tenths of 1 per centum, natural gum, and pectin: Pro- 
vided, That this paragraph shall not apply to any confectionery by reason of its 
containing less than one-half of 1 per centum by volume of alcohol derived solely 
from the use of flavoring extracts, or to any chewing gum by reason of its containing 
harmless nonnutritive masticatory substances. 
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in lieu of the actual place where each package of such food was manufactured or 
packed or is to be distributed, if such statement is not misleading in any particular. 

d) The requirement that the label shall contain the name and place of business 
of the manufacturer, packer, or distributor shall not be considered to relieve any 
food from the requirement that its label shall not be misleading in any particular. 
c) (1) The statement of the quantity of the contents shall reveal the quantity 
of food in the package, exclusive of wrappers and other material packed 
with such food. 

2) The. statement shall be expressed in the terms of weight, measure, nu- 
merical count, or a combination of numerical count and weight or measure 
which are generally used bj' consumers to express quantity of such food 
and which give accurate information as to the quantity thereof. But if 
no general consumer usage in expressing accurate information as to the 
quantity of such food exists, the statement shall be in terms of liquid 
measure if the food is liquid, or in terms of weight if the food is solid, semi- 
solid, viscous, or a mixture of solid and liquid ; except that such statement 
may be in terms of dry measure if the food is a fresh fruit, fresh vegetable, 
0r °^ er dry commodity. 

/) (1) A statement of weight shall be in terms of the avoirdupois pound and 
ounce. A statement of liquid measure shall be in terms of the United States 
gallon of 231 cubic inches and quart, pint, and fluid ounce subdivisions 
thereof, and, except in case of frozen food which is so consumed, shall 
express the volume at 6S° Fahrenheit (20° Centigrade). A statement of 
dry measure shall be in terms of the United States bushel of 2150.42 cubic 
inches and peck, dry quart, and dry pint subdivisions, thereof; or. in terms 
of the United States standard barrel and its subdivisions of third, half, 
and three-quarters barrel. However, in the case of an export shipment, 
the statement may be in terms of a system of weight or measure in common 
o\ l | Se * n countr y *° which such shipment is exported. 

A statement of weight or measure in the terms specified in subparagraph 
0) of this paragraph may be supplemented by a statement in terms of 
**\ tt system of weight or measure. 

) Unless an unqualified statement of numerical count gives accurate for- 
mation as to the quantity of food in the package, it shall be supplemented 
by such statement of weight, measure, or size of the individual units of 
\ d* e food as will give such information. 

♦I,.' atements shall contain only such fractions as are generally used in expressing 
a diSim °f the food. A common fraction shall be reduced to its lowest terms, 
i.\ fraction shall not be carried out to more than two places. 

> vl) If the quantity of food in the package equals or exceeds the smallest 
unit of weight or measure which is specified in paragraph (/) of tins section, 
and which is applicable to such food under the provisions of paragraph 
w (2) of this section, the statement shall express the number of the largest 
of such units contained in the package (for example, the statement on the 
at>cl of a package which contains one quart of food shall lie 1 quart, 
aim not “2 pints" or "32 fluid ounces"), unless the statement is made in 
accordance with the provisions of subparagraph (2) of this paragraph. 

' [ ie . r . c suc h number is a whole number and a fraction, there may >e 
substituted for the fraction its equivalent in smaller units, if any smaller 
,s Unified in such paragraph (/) (for examples, H quarts may l>c expressed 
? s 1 quart 1$ pints" or “1 quart 1 pint S fluid ounces;” I{ pounds may 
w expressed as “ 1 pound 4 ounces”). The stated number of any unit which 
V* jailer than the largest unit (specified in such paragraph (/) contained 
; ,n * Package shall not equal or exceed the number of such smaller units 
n V, ncxt larger unit so specified (for examples, instead of ‘ 1 <!«•»« 
ini* °,' mw>s ” the statement shall lie "1} quarts’ or 1 quart I l>»« ♦ 
o ea< l of "24 ounces" the statement shall «»e "1J pound** or I 
s ounces") . 
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2) In the case of a food with resect to {hi sre "‘^^“[“aunit, 

*^^&&Z*SSl3Z 2&££&g 

“aSr^rnutted .hen 
\l vnriatioi from the stated weight or measure shall MP| Wroduce d 
11 SSfEJ ordinary and ««rjgy&jf “ ^yoSur in fl* 

««* ” Aaose of ™ sh " 

2, Sir from the stated 

But under subparagraph (2) ot tms tit5es - m the packages 

,j»-^#^sss a " SS5 f;; 

requirements of ciau«e W 

ol t»r- t sa^jsasSi 

the units of the food can be easily counted without opening I 
Ic«s than Six units, or . . .. n^-kace. together 

2) The statement of the quantity of the P atent., of tl»_j»Mhhffr nr ^dcr 
with all other words, statements and ■nformatlon J^^ l 0 ?-j n « u nicient 
authontv of the Act to appear on the label, c3 "™*’ u i re ments 
label space, 1st so placed on the label B= to comply with tltc reqm 
ofseetton 403 (fi of the Act ami regulations pro™ 1 ^ authority 

/) If anv word, statement, or other information requwed ^ or “ntlera ^ 
of this Act to appear on the Latiel or lals-linc is not prominentl} pUUJh ip ,.. 
with such conspicuousness (a. compare.! oath other UUWto bc'tead and 

or .trances, in the Lois-line) and in ...cl. terms a. to render it UAto be ' 
un.lerst.ssl hv the ordinary in.lnadnal under cu-tomara ronditinna o P 

“"ffrsminl.on 11 1 01 (a) A word, statement or other intonmltsOTI rejpunrji^L, 

or under authority of the Art to apjs-ar on the Li st ms) lack uaj P ™ t]rf . r 
and enn-piruon-mi-. required by section 401 If) of the Act l.y reason (atnone 

■"T’fL failure of sud, until, statement, or information to appear on the PjJ 
or panel of the Mud winch i« presented or di*>plr»} cd under cu 

condition* of tnirrha.**, ... _ ,. n two or 

2) Ti e fwlurr of -irh won!. *t.ntcrr.rnt . or informntinn to appmr on * 

mwr part* or jnnrt. of the bbrf. each of which U« sufficient rpacc Uicrv 
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and each of which is so designed as to render it likely to be, under customary 
conditions of purchase, the part or panel displayed; 

3) The failure of the label to extend over the area of the container or package 
available for such extension, so as to provide sufficient label space for the 
prominent placing of such word, statement, or information; 

4) Insufficiency of label space (for the prominent placing of such word, state- 

ment, or information) resulting from the use of label space for any word, 
statement, design, or device which is not required by or under authority 
of the Act to appear on the label; . . 

5) Insufficiency of label space (for the prominent placing of such word, state- 

ment, or information) resulting from the use of label space to give materially 
greater conspicuousness to any other word, statement, or information, or 
to any design or device; or . . 

6) Smallness or style of type in which such word, statement, or information 

appears, insufficient background contrast, obscuring designs or vignettes, 
or crowding with other written, printed, or graphic matter. . 

&) No exemption depending on insufficiency of label space, as prescribed in 
regulations promulgated under section 403 (e) or (i) of the Act, shall apply if such 
insufficiency is caused by: . . . . , . , . 

1) The use of label space for any word, statement, design, or device which is 
not required by or under authority of the Act to appear on the label, 

2 ) The use of label space, to give greater conspicuousness to any word, state- 
ment, or other information than is required byscction 403 (/) of the Act, 

3) The use of label space for any representation in a foreign language. 

c ) 1 U) All words, statements, and other information required by or under autlior- 
ty of the Act to appear on the label or labeling shall appear thereon in the English 
language. , 

2) If the label contains any representation in a foreign language, all von s, 
statements, and other information required by or under authority ( 

Act to appear on the label shall appear thereon in the foreign language. 

3) If the labeling contains any representation m a foreign language, all » 
statements, and other information required by or under nuthoritj of f e 
Act to appear on the label or labeling shall appear on the ladling in the 

purports to* be or is represented as a food for which 
Jbmdard of identity has been presented by regulations as provided O^ecbon-} , 
hnless (l) it conforms to such definition and standard, and (-) its fate! ! tears it he 
ftame of the food sjwcificd in the definition and standard, ami. ns *'»> *»• 

fibred bv such regulations, the common names of optional mgredie - ( 

‘r? flavoring, and coloring) present in such fowl. 

tf'pulffhori. |§ 1 . 14 ] In the following conditions, among others, a food dw n 
inform to the definition and standard of identity therefor: . fir i»: (m 

H «t contains an ingredient for which no provision is made m such difimtion 
*mq standard ■ . . 

If it fnil« «« mnrn int'miieiit^ required bv such definition 



528 


APPEXMX 


each such ingredient; except that spices, flavorings, and coloring.®, other than those 
m> 1 d a* sue!), may lx? designated as spices, flavorings, and colorings without naming 
each: Provided, 'Hint to the extent that compliance with the requirements of clause 
(2) of this paragraph is impracticable, or results in deception or unfair competition, 
exemptions shall Ik? established by regulations promulgated by the Administrator. 

Regulation. ($2.10) (a) The name of an ingredient (except a spice, flavoring, 
or coloring which is an ingredient of a food other than one sold as a spice, flavor- 
ing, or coloring), required by section 403 (i) (2) of the Act to be borne on the 
label of a food, shall be a specific name and not a collective name. But if an 
ingredient (which itself contains two or more ingredients) conforms to a definition 
ami standard of identity prescribed by regulations under section 401 of the Act, 
such ingredient may be designated on the label of such food by the name specified 
in the definition and standard, supplemented, in case such regulations require 
the naming of optional ingredients present in such ingredient, by a statement 
showing the optional ingredients which are present in such ingredient. 

6) No ingredient shall l)c designated on the label as a spice, flavoring, or color- 
ing unless it is a spice, flavoring, or coloring, as the case may be, within the meaning 
of such term as commonly understood by con«umcre. The term "coloring" shall 
not include anj' bleaching substance. 

c) An ingredient which is both a spice and a coloring, or both a flavoring and 
a coloring, shall be designated as spice and coloring, or flavoring and coloring, as 
the case may be, unless such ingredient is designated by its specific name. 

d) A label may be misleading bj* reason ( among other reasons) of: 

1) The order in which the names of ingredients appear thereon, or the rela- 
tive prominence otherwise gixen such names; or 

2) Its failure to reveal the proportion of, or other fact with respect to, an 
ingredient, when such proportion or other fact is material m the light of 
the representation that such ingredient was used in fabricating the food. 

e) (1) A food shall be exempt from the requirements of clause (2) of section 
403 (t) of the Act if all words, statements, and other information required 
by or under authority of the Act to appear on the label of such food, cannot, 
because of insufficient label space, be so placed on the label as to comply 
with the requirements of section 403 (J) of the Act and regulations promul- 
gated thereunder. But such exemption shall be on the condition that, 
if the omission from the label of the statement of the quantity of the 
contents affords sufficient space to state legibly thereon all the information 
required by such clause (2), such statement of the quantity of the contents 
shall be omitted as authorized by § 1.9 (m) (2), and the information re- 
quired by such clause (2) shall be so stated as prominently as practicable 
even though the statement is not of such conspicuousness as to render 
it likely to be read by the ordinary individual under customary conditions 
of purchase. 

2) In the case of an assortment of different items of food, when variations m 
the items which make up different packages packed from such assortment 
normally occur in good packing practice, and when such variations result 
in variations in the ingredients in different packages, such food shall be 
exempt from compliance with the requirements of clause (2) of section 
403 (i) of the Act with respect to any ingredient which is not common to 
a “ package;. But such exemption shall be on the condition that the label 
shall bear, m conjunction with the names of such ingredients as are common 
to aU packages a statement in terms which are as informative as practi- 
be present'™ 10 *' are no * ndricading, indicating that other ingredients rosy 

J) If it purports to be or is represented for special dietary uses, unless its la 1*4 
bears such information concerning its vitamin, mineral, and other dietary properties 
as the Administrator determines to be, and by regulations prescribes as, necessary 
in order fully to inform purchasers as to its value for such uses. 
rJZTt™- 15 i 11) , The term "special dietary uses," as applied to food 
for man, means particular (as distinguished from general) uses of food, as follows: 
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1) Uses for supplying particular dietary needs which exist by reason of a 
physical, physiological, pathological or other condition, including but 
not limited to the conditions of disease, convalescence, pregnancy, lacta- 
tion, allergic hypersensitivity to food, underweight, and overweight; 

2) Uses for supplying particular dietary needs which exist by reason of age, 
including but not limited to the ages of infancy and childhood ; 

3) Uses for supplementing or fortifying the ordinary or usual diet with 
any vitamin, mineral, or other dietary property. Any such particular 
use of a food is a special dietary use, regardless of whether such food 
also purports to be or is represented for general use. 

’ J ) No provision of any regulation under section 403 (j) of the Act shall be 
construed as exempting any food from any other provision of the Act or regulations 
‘hereunder, including sections 403 (a) and ( g ) and, when applicable, the provisions 
of Chapter V. 

k) If it bears or contains any artificial flavoring, artificial coloring, or chemical 
preservative, unless it bears labeling stating that fact: Provided, T hat to the ex- 
tent that compliance with the requirements of this paragraph is impracticable, 
exemptions shall be established by regulations promulgated by the Administrator. 
I he provisions of this paragraph and paragraphs (fir) and (i) with respect to artificial 
coloring shall not apply in the case of butter, cheese, or ice cream. 

Regulation, [§ 1.12] (a) (1) The term “artificial flavoring" means a flavoring 
containing any sapid or aromatic constituent, _ which constituent was 
manufactured by a process of synthesis or other similar artifice. 

2) The term “artificial coloring" means a coloring containing any d\c or 
pigment, which dye or pigment was manufactured by a process of syntne- 
sis or other similar artifice, or a coloring which was manufactured n 
extracting a natural dye or natural pigment from a plant or other material 
jj} which such dye or pigment was naturally produced. 

3) The term “chemical preservative" means any chemical which, when added 
to food, tends to prevent or retard deterioration thereof; but docs not 
include common salt, sugars, vinegars, spices or oils extracted from spices, 
or substances added to food by direct exposure thereof to wood smoke. 


f. A food which is subject to the requirements of section 403 (fc) of the Ac 
\ ~ ea, ‘ labeling, even though such food is not in package form, 
tivn i f.^tement of artificial flavoring, artificial coloring, or chemical prc-C . - 
all nf ♦? 1)0 plac0(1 on the food » or on its container or wrapper, or on any two or 
o' ,uL thcs . c >* s may be necessary to render such statement likely to be read bj the 
hnan* : individual under customary conditions of purchase and use of rticli jjojj- 
shall bo exempt from compliance with the requirements of s 
that* »° f , tlie ^ ct if it is not in package form and the units thereof a re - 

as tlm Rtnte ment of artificial flavoring, artificial coloring, or chemical pro^rvame, 
toren cannot be placed on such units with such conspicuou •• 

of * *»kcly to be read by the ordinary individual under customary conditions 

' P ,,rc «iase and use. 


EMERGENCY FEUilIT CONTROL 

• <«> Whenever the Administrator finds after investigation that the 
buninnf Km *? interstate commerce of any class of food may, bj . rea * t.:. 
thereof; 011 Wi y* micro-organisms during the manufacture, prore«sing, I ■ 
t- an - v locality, l)e injurious to health, and that such injurious nature ranm 
I"- determined after such articles have entered interstate cormnc , 

i..J aml in such case only, shall promulgate regulations providing for th 
lorMjt,. ’ manufacturers, processors, or parkrrs of such clavs °f. f***, 

^ ’ r,f Jwrmits to w liirli shall l»e attached Mich conditions govenimg the inarm 

- * - l,rr - — . - . , ...... of for Mich trm|»rary 

the public health; and after the tin- 

> temj*»rary no |»-rw , n sliall 

. mi miriMiuruoii im«» interstate rorwnerrr any mic i •** 

* „ r p.irke.1 bv anv such manufnefurrr, preer**** *• •’ 

3i ’ 
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unless such manufacturer, processor, or packer holds a permit issued by the 
Administrator as provided by such regulations. 

b) The Administrator is authorized to suspend immediately upon notice any 

permit issued under authority of this section if it is found that any of the conditions 
of the permit have been violated. The holder of a permit so suspended shall be 
privileged at any time to apply for the reinstatement of such permit, and the Ad- 
ministrator shall, immediately after prompt hearing and an inspection of the 
establishment, reinstate such permit if it is found that adequate measures have 
been taken to comply with and maintain the conditions of the permit, as originally 
issued or as amended. . . 

c) Any officer or employee duly designated by the Administrator shall have 
access to any factory or establishment, the operator of which holds a permit from 
the Administrator, for the purpose of ascertaining whether or not the conditions 
of the permit are being complied with, and denial of access for such inspection shall 
be ground for suspension of the permit until such access is freely given by the 
operator. 


REGULATION'S SLAKING EXEMPTIONS 

Sec. 405. The Administrator shall promulgate regulations exempting from any 
labeling requirement of this Act (1) small open containers of fresh fruits and fresh 
vegetables and (2) food which is, in accordance with the practice of the trade, to 
be processed, labeled, or repacked in substantial quantities at establishments other 
than those where originally processed or packed, on condition that such food is 
not adulterated or misbranded under the provisions of this Act upon removal from 
such processing, labeling, or repacking establishment. 

Regulation. [§ 1.13] (o) (1) An open container is a container of rigid or semi- 
rigid construction, wnich is not closed by lid, wrapper, or otherwise. 

2) An open container of a fresh fruit or fresh vegetable, the quantity of 
contents of which is not more than one dry quart, shall be exempt from 
the labeling requirements of paragraphs ( e ), (V) (2) (with respect to the 
name of the food specified in the definition and standard), and (i) (1) 
section 403 of the Act; but such exemption shall be on the condition that 
if two or more such containers are enclosed in a crate or other shipping 
package, such crate or package shall bear labeling showing the number of 
such containers enclosed therein and the quantity of the contents of each, 
b) Except as provided by paragraphs (c) and (d) of this section, a shipment 
or other delivery of a food which is, in accordance with the practice of the trade, 
to be processed, labeled, or repacked in substantial quantity at an establishment 
other than that where originally processed or packed, shall be exempt, during the 
time of introduction into and movement in interstate commerce and the time of 
holding in such establishment, from compliance with the labeling requirements of 
section 403 (c), (e), (g), (k), ( i ), (j) and (fc) of the Act if: 

1) The person who introduced such shipment or delivery into interstate 
commerce is the operator of the establishment where such food is to be 
processed, labeled, or repacked; or 

2) In case such person is not such operator, such shipment or deliver}’ is 
made to such establishment under a written agreement, signed by and 
containing the post-office addresses of such person and such operator, 
and containing such specifications for the processing, labeling, or repack- 
ing, as the case may be, of such food in such establishment as will insure, 
if such specifications are followed, that such food will not be adulterated 
or misbranded within the meaning of the Act upon completion of such 
processing, labeling or repacking. Such person and such operator shall 
each keep a copy of such agreement until all such shipment o r delivery 
has been removed from such establishment, and shall make such copies 
available lor inspection at any reasonable hour to any officer or employee 

of the Agency who requests them. 

of m* ° f »*« ipE ? en , t °, r °. t,,er delivery of a food under paragraph 
(6) (1) of this section shall, at the beginning of the act of removing such ship- 
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me nt or delivery, or any part thereof, from such establishment, become void 
ab initio if the food comprising such shipment, delivery, or part is adulterated 
or misbranded within the meaning of the Act when so removed. 

d) An exemption of a shipment or other delivery of a food under paragraph 
(&) (2) of this section shall become void ab initio with respect to the person who 
introduced such shipment or delivery into interstate commerce upon refusal by 
such person to make available for inspection a copy of the agreement, as required 
by such paragraph. 

e) An exemption of a shipment or other delivery of a food under paragraph 
(6) (2) of this section shall expire: 

1) At the beginning of the act of removing such shipment or delivery, or 
any part thereof, from such establishment if the food comprising such 
shipment, delivery, or part is adulterated or misbranded within the mean- 
ing of the Act when so removed; or 

2) Upon refusal by the operator of the establishment where such food is to 
be processed, labeled, or repacked, to make available for inspection a copy 
of the agreement, as required by such paragraph. 


tolerances for poisonous ingredients in food and certification 

OF COAL-TAR COLORS FOR FOOD 

Sec. 406. (a) Any poisonous or deleterious substance added to any food, except 
vwiere such substance is required in the production thereof or cannot be avoided 
by good manufacturing practice shall be deemed to be unsafe for purposes of the 
application of clause (2) of section 402 (a); but when such substance is so required 
or cannot be so avoided, the Administrator shall promulgate regulations limiting 
the quantity therein or thereon to such extent as he finds necessary for the pro- 
jection of public health, and any quantity exceeding the limits so fixed shall also 
409 CmC( * *°. unsft fe for purposes of the application of clause (2) of section 
402 (a). While such a regulation is in effect limiting the quantity of any such 
substance in the case of any food, such food shall not, by reason of bearing or 
contai n i n g any added amount of such substance, be considered to be adulterated 
Within the meaning of clause (1) of section 402 (a). In determining the quantity 
o* such added substance to be tolerated in or on different nrticlcs of food the 
Administrator shall take into account the extent to which the use of such substance 
>s required or cannot be avoided in the production of each such article, and the 
other ways in which the consumer may be affected by the same or other poisonous 
or deleterious substances. 

b) The Administrator shall promulgate regulations proriding for the listing of 
coal-tar colors which are harmless and suitable for use in foot! and for the certifi- 
cation of batches of such colors, with or without harmless diluents. 


CHAPTER V— DRUGS AND DEVICES 
CHAPTER VI— COSMETICS 

CHAPTER VII— GENERAL ADMINISTRATIVE PROVISIONS 
CHAPTER VIII— IMPORTS AND EXPORTS 
CHAPTER IX-MISCKUANEOES 

. She. P02. (ft) Meat* and meat food product* chall l*e exempt from the provi* 
**>ni of this Act to the extent of the application or the extension llirrrto of the 
Meat Inflection Art, approved March 4, IP07, n- amended (E. S. C, HOI ed . 
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Regulations Governing the 

MEAT INSPECTION 


o! the United States Department of Agriculture 
EDITION OF JUNE 1952 

.18.10 Prescribed treatment of pork and products containing pork to destroy 
trichinae, (a) AU forms of fresh pork, including fresh un«moked sausage containing 
pork mu«ele tissue, and pork such as hams, shoulders, shoulder picnic®, bacon, ana 
jowls, which are subjected only to curing or to smoking at temperatures that cio 
not impart to the meat the appearance of being cooked, are classed as products 
that are customarily well cooked in the home or elsewhere before being served to 
the consumer. Therefore, the treatment of such products for the destruction ol 
trichinar is not required. , 

(b) Products containing pork muscle tissue (including hearts, pork stomacn 
and pork livers) or the pork muscle tissue which forms an ingredient of such products 
including, or of the character of, tho*e named in this paragraph, are classed as 
articles which shall be effectively heated, refrigerated, or cured at a federal!}* 
inspected establishment to destroy any possible live trichina': Bologna; frankfurts; 
viennas; smoked sausage; knoblauch sausage; mortadella; all forms of summer or 
dried sau*age, including mettwurst; cooked loaves- roasted, baked, boiled, or cooked 
l\am, pork shoulder, or pork shoulder picnic; Italian-style ham; Westphalia-tdyJe 
ham; smoked ljonele*s pork shoulder butts; cum! meat rolls; capocoHo (capicviw, 
capacola); coppa; fresh or cured Iwncless pork shoulder butts, hams, loin«, shoulders 
picnics, and similar pork cuts, in casings or other container® in which rcadv-to-eat 
dclicates'cn article® arc customarily encloses 1 ; cured boneless pork loin; boneless 
liack bacon (Canadian style bacon); pork cuts such as hams, shoulders and 
which are subjected to smoking at sufficiently high temperatures to impart a partuiHv 
cooked apjieurance to the meat (ordinarily, such ruts fall in tliis class when heated 
to an internal temperature above 130 e F.’). 

(r) The treatment shall constat of heating, refrigerating, or curing, a« follow®: 

(1) 1 1 fating. All pari® of the jwrk mu«clc tissue sliall l>c heated to a temperature 
not lower than ITT' F , and the method u*cd sltall lie one known to insure such a 
result. On account of difference* in methods of heating and in weight® of products 
undergoing treatment it is impracticable to specify details of procedure® for all cn*e«. 

Procedure* which insure the proper heating of all ]»rt« of the product shall Ire 
adopted It i* imj>ortant that each piece of sausage, enrh kim, and other product 
t rented by heating in water l>c kept entirely submerges! throughout the heating 
period, and that the large' t piece® in a lot. the innermost hnk« of hunched s.au*»ge 
or Other ma««l article*., »tid piece* placed in the cool(®*t part of a heating cabinet 
or commitment or vat U* mrluded m the temi>eraturc tc't®. 

(2) Ilfjngcmtmg At any stage of preparation and after preprint torv chilling 
a temperature of not aU>\r 40* F. or preparatory freezing, nil part* of the muscle 
ts— ue of pork or pittdurt containing Mich ti'Mio shall lx* subjected rontimiou*lr t» 
a temi- rature not higher than one of th«**» specified in table 1 , the duration of «urh 
refrigeration nt the tjiecified temperature l-*mg dejx-ndent on the thieknc-* of the 
meat or m*»lc dimensions of the container. 


TaI'U 1 liffpiimt period of frrrtxng at trmjtrniurc imUrntnt 
Tmj*ra1urc Group l 
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Group 1 comprises product in separate pieces not exceeding 6 inches m thickness, 
or arranged on separate racks with the layers not exceeding G inches in depth, or 
stored in crates or boxes not exceeding 6 inches in depth, or stored as solidly frozen 
blocks not exceeding 6 inches in thickness. . . 

Group 2 comprises product in pieces, layers, or within containers, the thickness of 
which exceeds G inches but not 27 inches, and product in containers including 
tierces, barrels, kegs, and cartons having a thickness not exceeding 27 inches. 

The product undergoing such refrigeration or the containers thereof shall be so 
spaced while in the freezer as will insure a free circulation of air between the pieces 
of meat, layers, blocks, boxes, barrels, and tierces in order that the temperature of 
the meat throughout will be promptly reduced to not higher than 5 ° F., 10 r ., or 

—20° F., as the case mav be. , 

During the period of refrigeration the product or lot thereof shall be kept separate 
from other products and in the custody of the division. Dooms or compartments 
equipped for being made secure with division lock or seal shall be provKied. ine 
rooms or compartments containing product undergoing freezing shall be equipped 
with accurate thermometers placed at or above the highest level at winch the 
product undergoing treatment is stored and away from refrigerating cons. After 
the prescribed freezing has been finished, the product shall be kept under close 
supervision of an inspector until it is prepared in finished form as one of the articles 
enumerated in paragraph (b) of this section or until it is transferred under division 
control to another establishment for preparation in finished form. 

Pork which has been refrigerated as herein specified may be transferred in scaled 
railroad cars, sealed motortrucks, sealed wagons, or sealed closed containers to 
another official establishment at the same or another station for use in the preparation 
of meat and product of a kind customarily eaten without cooking by the consumer. 

1 11 s boxes and slack barrels, shall be effected by 



lie shipped with other meat in unsealed railroad cars, motortrucks, and wagons. 
Containers such as boxes, barrels, and tierces shall be plainly and conspicuously 

t. , ... . -ip •_> i I... "ic tnllmvs* “l'orh* 


marked with a label or stencil furnished by the establishment, as follows: “Pork 

product degrees F. days’ refrigeration,” indicating the temperature 

at which the product was refrigerated and length of time so treated, ror each 
consignment there shall he promptly issued and forwarded ^to the inspector in charge 
at destination a report on the form entitled “Notice ^of Unmarked ^Mcats » hipped 


that the contents are “Pork product^ degrees I* . - 

A duplicate copy shall be retained in the station file. 


- days’ refrigeration.” 


y w Cured boneless jwrk loins 

shall be subjected to prescribed treatment for destruction of trichina’ prior to lieing 
diippod from tiie establishment where cured. Such cum! Ixmeless ix>rk loins mav 
then 1k> shipped to other official establishments without scaling but they shall 
carry the mark of inspection. 



I jX’r 

mnylHMivrd: 

.Yo. J. Tlie meat shall l«e ground or chopjwd into piece** not excluding 
three-funtth* of an inch in diameter. A dry-curing mixture containing not Ie«- 
th*m:tj pnttiih of salt to each hundredweight *»f the midtifted sausage shall lx* thor- 
oughly mixed with the ground or elnipjxd meat. After Nang duffed. Ktu*aj;ehix me 
a diameter not weeding Hj inda-*, tmuMt nd at tin* time of dulling. shill U* held 
in a drying n«un not !«-" thin “ft day* nt a trrnj»eraturr not lower thin -t.V I'.. 
e\r«*pt tint m sauxagr »»f the \-nrsrtx know n n*> |*-pl*-r«*ni. if in rndr.g» !>ot r\rr*dmg 

1 1 inch**** in <!nJf.rt»f *t.T-.«ur«il at lie time of stalling. the |w*ti***I of dry mg n.iv !*- 
I«d im| til Jo *LiX*. In tv» ra»r*. ljowr\rr, shit! the sau-age l*f* |pVi***| fr«*»*i the 
drying M«*ni in tr-* tbm -’*» dix* fn»*u the imw the nirir.g mitwah are idle*!. 
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except that sausage of the variety known as pepperoni, if in casings not exceeding 
the size specified, may be released at the expiration of 20 days from the tune the 
curing materials are added. Sausage in casings exceeding 3| inches, but not exceed- 
ing 4 inches, in diameter at the time of stuffing, shall be held in a drying rooro not 
less than 35 days at a temperature not lower than 45° F., and in no case shall the 
sausage be released from the drying room in less than 40 days from the tune the 
curing materials are added to the meat. .. 

Mrlhod jYo. 2. The meat shall be ground or chopped into pieces not exceeding 
three-fourths of an inch in diameter. A dry-curing mixture containing not less than 
3| pounds of salt to each hundredweight of the unstuffed sausage shall be thoroughly 
mixed with the ground or chopped meat. After being stuffed, the sausage having a 
diameter not exceeding 3| inches, measured at the time of stuffing, shall be smoked 
not less than 40 hours at 3 temperature not lower than 80° F., and finally held m a 
drying room not less than 10 days at a temperature not lower than 45° F. In no 
case, however, shall the sausage be released from the drying room in less than 
days from the time the curing materials are added to the meat. Sausage exceeding 
3^ inches, but not exceeding 4 inches, in diameter at the tune of stuffing, shall be 
held in a drying room, following smoking as above indicated, not less than 25 days 
at a temperature not lower than 45° F., and in no case shall the sausage be released 
from the drying room in less than 33 days from the time the curing materials are 
added to the meat. _ .. 

Method .Vo. 3. The meat shall be ground or chopped into pieces not exceeding 
three-fourths of an inch in diameter. A dry-curing mixture containing not Iks 
tlian 3$ pounds of salt to each hundredweight of the unstuffed sausage shall be 
thoroughly mixed with the ground or chopped meat. Alter admixture with the salt 
and other curing materials and before stuffing, the ground or chopped meat shall 
be held at a temperature not lower than 34® F. for not less than 36 hours. Aft£ r 
being stuffed the sausage shall be held at a temperature not lower than 34 r. 
for an additional period of time sufficient to make a total of not le=s than 144 hours 
from the time the curing materials are added to the meat, or the sausage shall be 
held for the time specified in a pickle-curing medium of not less than 50 'strength 
(salometcr reading) at a temperature not lower than 44® F. Finally, the sausage 
having a diameter not exceeding 3J inches, measured at the time of stuffing, shall 
be *moked for not less tlian 12 hours. The temperature of the smokehouse during 
this period at no time shall l*e lower than 90® F.; and for 4 consecutive hours of 
this period the smokehouse shall be maintained at a temperature not lower than 
12S° F. Sausage exceeding 3J inches, but not exceeding 4 inches, in diameter at the 
time of «tuffing *hall tic «mohed, following the prescribed curing, for not less tlian 
15 hour*. The temperature of the smokehouse during the 15-hour period slcdl a * 
no time be lower than 90° F , and for 7 cnnsccutfre hour* of tills period the smoke- 
hoti-o «hall lie maintained at a temperature not lower tlian I2S° F. In regulating 
the temperature of the smokehouse for the treatment of sau-age under thi* method, 
the temperature of 12s * F. diall lie attained gradually during a period of not 
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heating and smoking, however, shall be in addition to the 35-day holding period 
specified. 

Method No. o. The meat shall be ground or chopped into pieces not exceeding 
three-fourths of an inch in diameter. A dry-curing mixture containing not less 
than 3| pounds of salt to each hundredweight of the unstuffed sausage shall he 
thoroughly mixed with the ground or chopped meat. After being stuffed the sausage 
shall be held for not less than 65 da}’s at a temperature not lower than 45° F. The 
coverings for sausage prepared according to this method may be coated at any 
stage of the preparation before or during the holding period with paraffin or other 
substance approved by the chief of division. 

(ii) papocollo ( capicola , capacold). Boneless pork butts for capocollo shall be 
cured in a dry-curing mixture containing not less than 4} pounds of salt per hundred- 
"eight of meat for a period of not less than 25 days at a temperature not lower 
than 3G°_F. If the curing materials are applied to the butts by the process known 
churning, a small quantity of pickle may bo added. During the curing period 
the butts may be overhauled according to an}' of the usual processes of overhauling, 
including the addition of pickle or dry salt if desired. The butts shall not be sul>- 
jeeted during or after curing to any treatment designed to remove Kilt from the 
meat, except that superficial washing may be allowed. After being stuffed, the 
product shall be smoked for a period of not less than 30 hours at a temperature not 
1( wer than SO 0 F., and shall finally be held in a drying room not less than 20 days 
at a temperature not lower than 45° F. . . 

On) Poppa. Boneless pork butts for coppa shall be cured in n dry-curing mixture 
rontaming not less than 4.J pounds of salt per hundredweight of meat for a period 
not less than IS (lays at a temperature not lower than 3G* I . If the curing im.x- 
hire is applM to the butts bv the process known as churning, a small quantity 
'! Pickle may he added. During the curing period the butts may be oyerhaulejl 
according to any of the usual processes of overhauling, including the addition ol 
Pickle or dry salt if desired. The butts shall not be subjected during or after curing 
W treatment designed to remove salt from the meat , except that superficial 
"filing may l>c allowed. After being stuffed, the product shajl l>c held in a dry mg 
T'kH less than 35 dnvs at a temperature not lower than 4a r. 
u\ n ? m ‘ the raring of liams either of the following method* may !»c imM. 

f *Vo. /. Tlie hams shall he cured by a dry-alt curing 
;»M0 days at a temperature not lower than 30° F. The hams shn II be « 

* not less than 4 pounds to well hundredweight of hams the Kilt l*ing n| P 
,‘ l thorough manner to the lean moat of each ham. A\ hen placed m cure th - 
K.' V , with pickle if desired. At lead one* dimnc the conns prove- Ui 

t'll l*e overhauled and additional salt applied, if n*ces«aiy. so that tin Iran 
l' 1 - 1 ’ f Kwh ham is tlioitniRlilv covered . After removal from cure tlie * “> 
"nUl in Hater at a temperature not hiplier Ilian TO" K for not lwm **“" >• 
jf", durm K whirl, time tlie writer may !*• clumped mire; hut thc> ■ 1 , 

•'VTt'il to any other treatment dcipned to remove rail tram tlw.ii m , 

O-at <U|».rf,n.al wad.inp mav lie allowed. Tin- ham- sl.oll finally l-c dried or -m kr.1 
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dried or smoked not less than 48 hours at a temperature not loner than 80° F., 
and finally shall be held in a drying room not less than 20 days at a temperature 
not lower than 45* F. 

(v) Boneless pork loins and loin ends. In lieu of heating or refrigerating to 
destroy trichina; in boneless loins, the loins shall be cured for a period of not less 
than 25 days at a temperature not lower than 36 0 F. by the use of one of the follow- 
ing methods: _ __ 

Method No. 1. A dry-salt curing mixture containing not less than 5 pounds of 
salt to each hundredweight of meat. 

Method No. 2. A pickle solution of not less than 80° strength (salometer) on 
the ba«is of not less than 60 pounds of pickle to each hundredweight of meat. 

Method No. 3. A pickle solution added to the approved dry-salt eure provided 
the pickle solution is not le«s than 80° strength (sdometer). 

After removal from cure, the loins may be soak ed in water for not more than 1 hou r 
at a temperature not higher than 70° F.or washed under a spray but shall not be 
subjected, during Or after the curing process, to any other treatment designer! to 
remove salt. 

Following curing, the loins shall be smoked for not less than 12 hours. The 
minimum temperature of the smokehouse during this period at no time shall be 
lower than 100° F., and for 4 consecutive hours of this period the smokehouse shall 
be maintained at a temperature not lower than 125° F. 

Finally, the product shall be held in a drying room for a period of not less than 
12 days at a temperature not lower than 45° F. 

(d) General instruction. When necessary to comply with these instructions, the 
smokehouses, drying rooms, and other compartments used in the treatment of 
pork to destroy trichin® shall be suitably equipped, by the estabfisliment, with 
accurate automatic recording thermometers. Inspectors in charge are authorized 
to appro\e for use in sausage smokehouses, drying rooms, and other compartments, 
«uch automatic recording thermometers as are found to give satisfactory service. 

To iremre the effcctKe administration of the foregoing, inspectors who supcrn*-e 
the handling and treatment of pork to destroy live trichina? shall: 

(/) Recognize the importance of safeguarding the consumer and follow carefully 
the instructions concerning the treatment of pork to destroy trichina*. 

(~) Check the internal temperature**, wath division thermometers, of all product** 
subjected to the heating method. 

(d) Te**t frequently, with division thermometer*, the reliability of establishment 
thermometers (including automatic recording thermometers) and reject for u*-c 
any found to lie inaccurate and unreliable. 

(4) OWne division thermometers carefully in order that none be u«c d nhirh 
have lieeome defective or of questionable accuracy. 

(o) Fujicm-e in a methodical manner the handling, in drving, refrigerating, and 
curing departments of pork product under treatment for the destruction of five 
trichina-, and keep conveniently available, at the official establish men t for drvidon 
U‘C, «*uch record- a** may lie nece-sary and informative of each lot of product under 
treatment 
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(Compiled by Dr. Ralph D. Burner, Professor of Veterinary Medicine, 
Michigan State University) 

Aged beef. — Meat stored 2-8 weeks at 3G°-3S° F., more tender than fresh meat 
due to enzyme action. 

Aitch bone.— Os coxarum. 

Ante-mortem. — Before death or slaughter. 

•oaby beef. — Force fed steers under 15 months of age and weighing 900 pounds 
or less. 

Back (lamb). — A wholesale cut includes all chops of lamb carcass. 

Back packing.— Storing at low tcmpeintures, not for immediate sale. 

Bald spot. — Exposed muscle at point of pubic symphysis in male carcasses (cattle). 
Bangers. — Cows failing to pass the Bang’s disease test. 

Barrow.— Castrated male swine. 

Beef.— Meat derived from cattle one year old or more. 

Beef bladder.— Urinary bladder used for sausage casing. 

Beef bimg.— Cecum and part of folded colon. 

£eef middles.— All but first 4 feet of colon used in bungs. 

Beef trimmings.— Boneless lean meat unsuitable for retail trade, used in sausages. 
Beef rounds.— Small intestine up to ilco-cccal valve. 

£iood sausage.— Blood, pork, beef, fat, spices, cooked and in large casings. 

Boar.— Mature male swine. 

Bobs.— High, thin veals 

»ob veal.— Immature veal less than 10 days old. 

Boneless beef.— Trimmed wholesale cuts. 

Boners.— Cheap, low grade cattle, the product of which is Ixmed before the meat 
sold. 

Bolognas.— Dairy type hulls used in making sausage filling. 

Booster.— Any sidesman. 

Boston butts,— Upper part of pork shoulder including suprascapular cartilage. 
Sometimes cured. , . _ . , .... . , f 

Boston weights.— 11 eavv plain steers, usually rough in fundi, yielding a lean licef. 
Boulevard.— A main stockyard alley. ...... , , , 

Bow-Wow.— A small stunted aged steer with no quality, un-uitcd either for Iteef 
w feeder purple**. Utilized sometimes a* rannrr* or rut ter*. 

Boy Clubs.— Steers and heifers individually mid, fed by 4-H Club and Iiiture 

n Lamlv* di-owned by dam- and forced to “bum” milk fmm 

Butcher cattle.— Well finMicd cattle tb.it yield high quality meat-. 

Brawn.— Similar to head eber-e, made from trimming'-. 

Break ** ‘ ' 

Bust.- 


Jt joint.- epiphyseal cartilage of inetaearpU'* of Unb. 

— A hog that i 1 ruptured. Hhn 1 me d<*rhed 10 to .10 j*n 


•und« or h»M nt n 


_ lower price tH*r pound. .. , ... . , . 

Buttons.— ( H,vf rarrnv-e-0 caitilwnoiiTiiiUof the^pmoii* pnvi— «*of the tlioranr 
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Cap leaks.— Leaks around the solder of a can cap. 

Carcass.— Dressed body of cattle, sheep, swine or goat. 

Car routes.— A typo of light, lower cost, fleshy steers Welding beef that goes to 
smaller urban centers. _ _ . 

Casings. — Sheep carings — up to ileo cecal \alve, hog carings — same, artificial cas- 
ings— cellulose. 

Cattalo. — Cattle showing a buffalo-domestic cow cross. 

Caul fat.— Omental and mesentery fat. . 

Cheaters.— Feeders with a reputation, who Io«e it by marketing less desirable 
cattle. Sometimes a feeder will ship these cattle under assumed names to avoid 
impairing reputation- 

CMcien eaters. — Thin sows, keeps that way by activity in the barnyard. 

Chine bone. — Superior spines of vertebra, especially thoracic. 

Chitterling.— Large intestine of swine. 

Choppers. — Aged ewes in medium flesh, not good enough to grade as fat. 

Closed side (beef)-— Right side of beef, with kidney attached. 

Cold blood.— Low grade steers. 

Cold slaughter.— Carcas 5 from animal dead of some cause not slaughter. 

Collapsed can.— Improperly filler! cans that buckle under vacuum. 

Collies. — Western lamb* fed in Colorado. 

Comebacks.— Western lambs run in cornfields fora brief period to make cheap gain?. 
Condemned.— Products unfit for food as judged by inspectors. 

Conformation.— General build, form, shape or outline of a carca-s or cut. 

Cooking oiL— Deodorized and neutralized \egetable oil used for cooking or edible 
purposes. . . 

Counterfeit.— De®cripti\e of cattle of good color giving the impress-ton of goo« 
breeding that they do not possess. For example, rattle showing Hereford mark- 
ings but lacking Hereford conformation and quality. 

Crips or Downers.— An animal that lias been hurt or crippled. 

Crip cart— Vehicle in which downers or crips are hauled to the packing hou E e. 
Crows.— Laml*: tliat do not respond to feed. 

Culls and Throw outs. —The cheaper, le-s desirable classes of animal*. 

Cured meat.— Salted or tinned with or without sugar, spice, nitrates, etc. 

Cutter.— Animal* slightly better than canners but not good enough for drew* d beef. 
Dairies.— Any kind of a (lain- cow culled from milk herd*. 

Deacon.— A young calf not mature enough for veal. 

Deckel (corned beef)- - Sternum, ro-tal rartilagcs and sternal muscle* after trimmed 
from the ride. 

Dingers, infenor liaht lamtr- 

Dock&ge. A *]we»fiw| weight deduction, i.e., 40 pound* on pregnant row®, ~0 
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Free martin.-Heifer born twin with a bull, imperfectly sexetl and barren as a rale. 
Freshly chilled.— 36 °-40° F. for storage of recently killed carcasses. 

Fresh frozen.— Refrigeration of freshly chilled carcasses at 10 F. for up to six 
months. 

Fresh meat.— No chance in character since slaughter. . , , 

Forefeet (swine).— Front feet (more desirable than rear), may be fresh cooked, 
pickled or iellied. , ... , 

Fore saddle.— TJnsplit carcass of lamb or veal from the 12 th rib forward. 
Gamblers.— Steers of uncertain quality or dressed yield, with a doubtful outcome 
in the beef. 

Gambrel.— Stick for suspending carcasses from the rail. nr ir ,« v 

Government— Animals thrown out by government inspectors. The} nrnj 01 may 
not be condemned as unfit for food. 

Grass widows.— Sows that have recently weened litters. 

Half sheets.— Spare rib ends with costal cartilages attached. 

Handy weights.— Beef cattle at S50-1000 pounds „ . . - .. 

Hanging tenderloin.— Pillar of diaphragm on the left or open side of the cm cn. s, 
usually 3-4 pounds and in beef carcasses only. . ,, 

Hard feeders.— Dairy' type steers that cannot be fattened * d , t 

Heart cap.-Blood vessels, auricles and connective tissue at top > of untni • 
Heiferettes. — Heifers that have lost the.r girlish figures, ha ™S '>“ °''e c |lf. 
Highlanders.— The progeny of shaggy parents originally imported from the Scott 

Hind’saddie.'— Umplit rear half of veal or lamb carcass f Lm^tH mme<l in 
Hocks (pork). — Carpus to olecrannonor tarsus to patella as sometimes trimmed 
making short cut lmms and shoulders. . , . , 

Holdovers.— Stock not sold on the day of arrival at the yard. 

Horses.— Long-legged common cattle and sheep. T >r ft w»h 

Hot house lamb.— 20-35 pound lambs marketed between January and 
usually raised under cover. „ . 

Humps.— Southwestern steers showing a remote or recent Brahma cr ^ s ; . 

In-between-kinds.— Stock that is border line in any classification, not Killers ai 

Jowls.— Fatty portion of hog carcass between shoulder and jaw, usually cured and 
sold under a variety' of trade names, butts, squares, dixies, etc. 

Judas.— A goat trained to lead sheep up to the killing floor. 

Jack-Pot.— Mixed lot of cattle, usually of common quality. 

Kidney knob.— Usually beef kidney and surrounding fat. 

Hiller.'— A meat packer. 

Hiding cattle.— Cattle in condition for slaughter. i ..... 

Kosher.— Clean, lawful. Meat slaughtered according to Hebrew or Talmud 

piTd.— Rciulerell fresh hog fat. .... 

bard substitute.— Vegetable or animal and vegetable fats edible. 

beat lard,— Internal fat exclusive of caul and mesentery Int. 

bights. — I.ungs. 

binks.— Dividing interval of sausage in racing*. 

boin shell.— A short loin of l>eef with tendcilo.u removed. 

bong-cut ham.-Umg shank ham and sometime* rut leaving w covie all on the 

Lone 'cirtonrae"-TI "•'lovmi'- ■■■' "-mm,.! Imm tlio h.™l, hirlml,- fn,. turr,l l,y„i,t-. 

kfliSn- rfSTu. ,'l.:.ry.m»l unit «» fmpmntly par. of larynx. 

Lone-Icd cattlc.-l'ntttv fial O-'.l mmilli- <w n>m<- 1" make fmi*li<a! 
bumps. ( *hott iiig lumpy jaw 



540 


A PPES'DIX 


Meat loaf. — Comminute*! me3t with spices, cereal, epics, milk powder pressed into 
a loaf. 

Meat skipper.— Larva? of a small black fly attacking smoked meats. 

Melt— f^pleen). 

Mice . — V ndersized bmlx-, not necessarily thin. 

Mongrels.— Scrub-. Animals of unknown or poor ancestors. _ 

Madders. — Cattle fe»l in a muddj* feed lot; alway? penalize*! in price. 

Motion.— Fheep meat. 

Nannies.— Aged ewes. 

Near packers.— Not quite enough finish for the better slaughter grades. 

Neck bones. — In pork the cervical and first 3-4 cervical vertebne. 

Nellies.— Canner®. 

New York Style Shoulder. — Long nit shoulder trimmed above the carpu= ana 
alwve the scapula, all flap* and bones trimmed clo^e. 

Norse cows. — Milch cows that fumi«h additional supply of milk for feeding calves 
(not their own) to give better flesh and finish. 

Nutcrackers.— Hogs fattened on acorns and other mast. 

Offal— Products other than carcass includes edible parts— tongue, liver and glands 
U'cd pharmaceutically. 

Oleo stock.— Cbrified oil from beef fat. 

Open side.— Left ride of beef carcass, loose kidney and hanging tenderloin. 
Overflow.— Internal fat covering internal thoracic wall in beef. 

Overhauling.— Examination and restacking meat in curing process. 

Overstaffed cans.— Over filled, bulging cans. 

Packer.— An animal tliat lia= been u-ed as a brood sow, usually weighty and rough. 
Generally ^eiL' at a a range of from SI. 00 to $2.50 per hundredweight loner 
tlian good lx«r«. 

Packer cans.— Cans with soldered scams and a hole m the rap for filling. 
Peanots.— ,®oft hops fed on jwanuts. 

Pea Vines.— low grade «tm® fattenc*! on cannery refti-c. 

Pewees.— Small stuntc*! pigs or hmlx. 

Picnic.— Lower end of pork «houlder. tnmmed acn>< top of scapula and alove 
rarpu*. 

Plf.~Y*«mg “wine, wxuallv immature 

Pirzle eye.— (beef) rtrrmant= of crural attachments of jx*nis. 

Plock.— Tlioracic- vt-cera. include* liver in swine. 

Pork. Meat /Wived from »mne 

Pork tri mmir ga. I>ran {«rk «crap«, u-erj m sau^ige production. 

Post-mortem. After death. referring to lr-sjieetioTi, examination of xL'crra an*! 
carrs** 
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Salami style sausage.— A summer sausage of highly seasoned, coarsely chopped 
pork and beef. 

Salometer.— A type of hydrometer for testing specific gravity of brine or pickle 
fluid. 

Sandhill cattle.— Cattle raised in western Nebraska. 

Sappy.— Applied to lambs freshly taken from the ewes and carrying milk fat. 
Sausage meat. — Ground meat, fresh or prepared or both. 

Scabs.— Any livestock affected with parasites. Usually sheep. 

Scenery feds.— Cattle or lambs permitted to go hungry in the feed lot. Always 
penalized in price. 

Scrapple.— A cooked meat, cereal and seasoning mixture. 

Scribe cut bellies. — Bellies damaged by the scribe saw at the time the ribs are cut 
from the loin. 

Second pickle. — Pickling medium used a second time. 

Seconds. — Animals bought by traders and scalpers for resale through commission 
agents. 

Seedy bellies. — Sow bellies with grey or black mammary gland tissue visible. 

She stuff.— Cows and heifers. 

Shippers.— Livestock acquired by order buyers to ship elsewhere for processing. 
Shoat. — Young hogs usually 60-100 pounds (sometimes up to 140 pounds). 

Short cut ham. — Regular cut ham. 

Short cut tongue.— Trimmed tongue, no glands, cartilage or bones. 

Short fed.— Cattle fed 60-120 days but not quite choice butcher stock. 
kh°rt vacuum cans.— Incompletely exhausted can. 

Shrinkage.— Of meat, decrease in weight during storage of livestock, clccionse in 
hvc weight in transit. 

Shroud.— A porous cloth used to wrap meat while dulling. 

Siding.— Usually indicates skinning out the sides of a beef carcass. 

Sinker.— A properly slaughtered hog that sinks to the bottom of the scalding vat 
and is partially cooked. 

Sirlom strip.— A short loin from which the hones and tenderloin have been removed. 
Skewer.-— A wooden or metal pin used to fasten meat strips and shrouds. 

^^•"A very thin and common hog. 

^am.— Skin amoved except around slmnk. 
generic term for expressing inferiority. Usually light hog*?. 

Wtt.-Tlie diaphragm attached to a side of beef. 

slaughter cattle.— Mature cattle of sufficient size and finfclt to kill profitably, 
sup joint.— Sacro-iliac articulation. 

Slow leaker cans. — Tiny leaks usually located by squeezing the can. 
smithfield hams.— Peanut fed, cold smoked, long cut hams that are well peppered 
and prepared at Smithfield, Virginia. 

Smithfield style hams. — Hams cured l*y this process at any other place. 

Smoked meats.— Fresh, dried or cured meat subjected to smoko from hard wood 
fires. 

Souse.— A rooked meat product packed in vinegar. 

Sow.— Female hog having one nr more litters of pig*. 

Spare-ribs. — Pork ribs nfter Ixdly and loin are removed. 

Spencer roll.— A Imneleas beef rut from upj>er rial* of rile. and longkrimu* dond 


mu«cle. 

Spotter.— A beef rarea*-* with hemorrhagic epot* flue to inmmplrte bleeding. 
Spring lambs.— Good quality grain fed laniln that an* under S month* old, u*inHv 
quite light in weight. 

Springer cows.— Cow* due to fir*hm hwh. 

Sprinters. --Can* —bulging end due to overfilling one end; affected con* animal 
during l:»-t 2 month* ge»i.ati<»ti. 

Sta*.- Male animal* ra-trated after « vm! maturity. 

Stal er3 . Animal* not —Mon tbe day of arrival at a market (l«!d „ trr ). 

Stearin. White **>IM material. romj«o~ed of rlirmne and »tmnr arid. 

Steer. t*a»trr»tc male l.umr. «i*tnt**l UW matunta. 

SteriUmpa. Vltraan-M lain*** u-'l *“ •!*-«*«* earfac 
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Stickers.— Animals difficult to self. 

Stillers.— Cattle fed on distillery xnasli. 

Stock bull.— One used for breeding purposes. 

Stock calf.— One that will feed out a good beef carcass. 

Stock cattle. — Young steers and cow s that are light in w eight and usually immature. 
Stocker cattle.— Cattle that must l« fed out to kill profitably. 

Straight across.— Animals of a shipment all sold without sorting, none thrown out. 
Straw stackers. — Dried out cattle and sheep, fed on straw or common roughage. 
Strubite.— Ammonium magnesium phosphate crystals that form in many canncx 
sea foods, cause mouth injury and render the product unfit for food. 

Suet.— Animal fat, usually of beef but al«o u c ed to include mutton. 

Sugars.— Cattle fed on pulp at refineries in the beet growing sections of Colorado, 
Nebraska and Wyoming. 

Summer sausage. -A dried uncooked sausage. 

S unfish. —Narrow, thin chested, common cattle. 

Swamp angels.— Inferior cattle grown in southern cane brakes. 

Sweet breads. — Thymus gland of calves, cervical and thoracic portions. 

Sweet pickle.— A brine or pickling solution containing sugar. 

Swells.— Can bulging on both ends. . . 

Tail-end.— That which is left after the more desirable individuals are sorted out oi 
a drove; the poorer individuals in a car or drove. 

Tallow.— Rendered fat of beef or mutton origin. 

Tenderloin.— (Filet mignon) a boneless cut of meat, the psoas muscles. 

Thin.— An animal very poor in fle«h, regardless of weight. 

Throw-outs.— Animals sorted out to make a certain lot more uniform. 

Tops.—' The bc=t of a lot, shipment or days receipts at a market. 

Touched.— Animals shipped because of exposure to an infectious disease. 

Traders or Specs.— Market operators who buy and sell on their open account. Also 
termed “the boys”. Their trade is extremely hazardous. 

Trees.— Metal racks used for hanging hams, bacon, sausage, etc., while smoking. 
Triangle.— Portion of Iamb carcass after long cut saddle is removed. Flank, plate, 
shoulder, shank and neck 

Trichina.— Trichinella spiralis nematodes of swine transmissible to man. Causing 
trichinosis. 

Tripe.— Cleaned denuded rumen and reticulum. 

Turps.— Southern inferior cattle, so-called because they are credited with fattening 
on turpentine. 

Two-way cattle.— Fleshy steers weighing 900-1,000 pounds, adapted to the feed 
lot or the beef rail. 

Veal.— Meat from young bo-vane animals usually 1-3 months old. 

Vent leaks.— Leaks of the soldered vent in cans. 

Viscera.— All organs of thoracic and abdominal cavities. 

Warmed-up, —Thin cattle that have been on corn feed just long enough to show 
effects, but not long enough to be desirable beef. 

Washy. Descriptive of feed such as new grass or other freshly grown vegetation 
that has a clearing effect upon the digestiv c tract but does not make good hard 
flesh, applied to animals fed on such feed. 

Weasand. — Esophageal mucosa u=ed for sausage casing. 

Wet cows.— Milking cows. 

Wether.— Male sheep castrated before maturity. 

Whitefaces. — Hereford cattle or fine wooled sheep. Black face sheep are usually 
crosses using mutton type rams. 

Wiltshire side.- An export cut of pork, includes the ham, side and shoulder all > n 
one piece 

Wooden,— Cattle, 'beep or lambs improperly fed, insuring inferior yields and low 
grade meat 

Yearhnp.— Animals beyond the calf or lamb age but under two years of age. 
Yellow hammer. -Dogey. Siuthern bred, inferior steers, cows and heifers. Th e 
name indicates a tawny hue. 

Yorker.— Hogs weighing 1GO-190 pounds of a smooth, choice type. 
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Lithography, 352 
Live poultry grades 376 
Liver, 182 
flukes, 9 1 
poultry, 193 
products, 358 
pudding, 343 
rot, 91 
sausage, 337 
Live stock pens, 205 
Trading docks and areas, 201 
Loaves, 3 1 1 
Ixjose tin (cans), 417 
Ij. uutnonn, 121 
Lubricants, HI 
Lumbar lymph glands, 6 1 
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